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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a scattering reflection plate 
bringing about suitable irregular reflection. 

SOLUTION: A substrate for a liquid crystal device is placed opposite 
to the viewers side out of a pair of substrates holding a liquid 
crystal layer therebetween. A surface of the substrate is provided 
with a flat region 14 and a roughened surface region 1 1 with micro 
projecting and recessing parts formed thereon. Moreover, the apexes 
of the projecting parts in the roughened surface region are formed 
with heights lower than the plane including the flat region. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Said Yamabe [ in / the observation side among the substrates of the couple which pinches a liquid crystal 
layer is a substrate for liquid crystal equipments located in an opposite hand, and the front face by the side of said 
liquid crystal layer has a flat flat field and the split-face field in which detailed Yamabe and a detailed trough were 
formed, and / said split-face field ] is a substrate for liquid-crystal equipments characterized by to be the height 
below the flat surface where the summit section includes said flat field. 

[Claim 2] The substrate for liquid crystal equipments according to claim 1 characterized by forming the 
predetermined mark in said flat field. 

[Claim 3] Said predetermined mark is a substrate for liquid crystal equipments according to claim 2 characterized by 
being an alignment mark. 

[Claim 4] Said predetermined mark is a substrate for liquid crystal equipments according to claim 2 characterized by 
being a production control mark. 

[Claim 5] The substrate for liquid crystal equipments according to claim 1 characterized by forming wiring in said flat 
field. 

[Claim 6] The substrate for liquid crystal equipments according to claim 1 characterized by forming the sealant in 
said flat field. 

[Claim 7] The substrate for liquid crystal equipments according to claim 1 to 6 characterized by maximum height Ry 
in said split-face field, arithmetic mean granularity Ra, the ten-point average of roughness height Rz f and the average 
wavelength Sm being predetermined values within the limits. 

[Claim 8] The substrate for liquid crystal equipments according to claim 7 characterized by for said maximum heights 
Ry being 0.2 thru/or 3 micrometers, for said arithmetic mean granularity Ra being 0.02 thru/or 0.3 micrometers, for 
said ten-point averages of roughness height Rz being 0.1 thru/or 2.5 micrometers, and said average wavelength Sm 
being 4 thru/or 60 micrometers. 

[Claim 9] The substrate for liquid crystal equipments according to claim 7 characterized by for said maximum heights 
Ry being 1.5 thru/or 2.0 micrometers, for said arithmetic mean granularity Ra being 0.15 thru/or 0.3 micrometers, for 
said ten-point averages of roughness height Rz being 1.3 thru/or 1.8 micrometers, and said average wavelength Sm 
being 1 5 thru/or 25 micrometers. 

[Claim 10] The substrate for liquid crystal equipments according to claim 7 characterized by for said maximum 
heights Ry being 0.7 thru/or 1.2 micrometers, for said arithmetic mean granularity Ra being 0.1 thru/or 0.2 
micrometers, for said ten-point averages of roughness height Rz being 0.5 thru/or 1.0 micrometers, and said average 
wavelength Sm being 35 thru/or 50 micrometers. 

[Claim 1 1] The substrate for liquid crystal equipments according to claim 7 characterized by for said maximum 
heights Ry being 0.6 thru/or 1.2 micrometers, for said arithmetic mean granularity Ra being 0.05 thru/or 0.15 
micrometers, for said ten-point averages of roughness height Rz being 0.5 thru/or 1.0 micrometers, and said average 
wavelength Sm being 15 thru/or 25 micrometers. 

[Claim 12] The substrate for liquid crystal equipments according to claim 7 characterized by for said maximum 
heights Ry being 0.4 thru/or 1.0 micrometers, for said arithmetic mean granularity Ra being 0.04 thru/or 0.10 
micrometers, for said ten-point averages of roughness height Rz being 0.3 thru/or 0.8 micrometers, and said average 
wavelength Sm being 8 thru/or 15 micrometers. 

[Claim 13] The substrate for liquid crystal equipments according to claim 7 characterized by for said maximum 
heights Ry being 0.8 thru/or 1.5 micrometers, for said arithmetic mean granularity Ra being 0.05 thru/or 0.15 
micrometers, for said ten-point averages of roughness height Rz being 0.7 thru/or 1 .3 micrometers, and said average 
wavelength Sm being 8 thru/or 15 micrometers. 

[Claim 14] Liquid crystal equipment characterized by coming to pinch a liquid crystal layer between the substrate for 
liquid crystal equipments according to claim 1 to 13, and other substrates. 

[Claim 15] Electronic equipment characterized by having liquid crystal equipment according to claim 14. 



. [Claim 16] It is the manufacture approach of the liquid crystal equipment which comes to pinch a liquid crystal layer 
between the substrates of a couple. With an observation side, while is located in an opposite hand among the 

- substrates of said couple. A part of front face by the side of said liquid crystal layer of a substrate by mask material 
A bonnet, Fields other than the field covered with said mask material among said front faces So that it may split- 
face-ize to the split-face field used as the height below the flat surface which is the split-face field which has 
detailed Yamabe and a detailed trough, and includes the field where said Yamabe's summit section was covered with 
said mask material and the split-face field concerned may counter with the substrate of another side The 
manufacture approach of the liquid crystal equipment characterized by joining the substrate of said couple. 
[Claim 17] One [ said ] substrate contains the 1st constituent which has a reticulated configuration, and the 2nd 
constituent which exists between the networks of the 1st constituent concerned. In the case of said sp I it-fa ceH zing 
By etching into one [ said ] base material using the processing liquid with which rates of dissolution differ with said 
1st constituent and said 2nd constituent The manufacture approach of the liquid crystal equipment according to 
claim 16 characterized by forming said Yamabe and trough according to the configuration of said 1st constituent in 
fields other than the field covered with said mask material. 

[Claim 18] The manufacture approach of the liquid crystal equipment according to claim 16 characterized by forming 
said Yamabe and trough in fields other than the field covered with the mask material concerned by making a granular 
member collide through said mask material to the front face of one [ said ] substrate on the occasion of said split- 
face-izing. 

[Claim 19] The manufacture approach of the liquid crystal equipment according to claim 16 to 18 characterized by 
etching to the field which removed said mask material after said split-face-izing, and was covered with the mask 
material concerned, and said split-face field. 

[Claim 20] An observation side is the manufacture approach of the substrate for liquid crystal equipments of being 
located in an opposite hand, among the substrates of the couple which pinches a liquid crystal layer. A part of front 
face by the side of said liquid crystal layer by mask material The inside of a bonnet and said front face, The 
manufacture approach of the substrate for liquid crystal equipments characterized by split-face-izing to the split- 
face field used as the height below a flat surface including the field where it is the split-face field which has detailed 
Yamabe and a detailed trough, and said Yamabe's summit section was covered with said mask material in fields other 
than the field covered with said mask material. 

[Claim 21] One [ said ] substrate contains the 1st constituent which has a reticulated configuration, and the 2nd 
constituent which exists between the networks of the 1st constituent concerned. In the case of said split-face-izing 
By etching into one [ said ] base material using the processing liquid with which rates of dissolution differ with said 
1st constituent and said 2nd constituent The manufacture approach of the substrate for liquid crystal equipments 
according to claim 20 characterized by forming said Yamabe and trough according to the configuration of said 1 st 
constituent in fields other than the field covered with said mask material. 

[Claim 22] The manufacture approach of the substrate for liquid crystal equipments according to claim 20 
characterized by forming said Yamabe and trough in fields other than the field covered with the mask material 
concerned by making a granular member collide through said mask materia! to the front face of one [ said ] substrate 
on the occasion of said split-face-izing. 

[Claim 23] The manufacture approach of the substrate for liquid crystal equipments according to claim 20 to 22 
characterized by etching to the field which removed said mask material after said split-face-izing, and was covered 
with the mask material concerned, and said split-face field. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the substrate for liquid crystal equipments, its 
manufacture approach, liquid crystal equipment, its manufacture approach, and electronic equipment. 
[Background of the Invention] Before, the liquid crystal display in which a reflective mold display is possible 
has spread. In this liquid crystal equipment, incidence of the outdoor daylight, such as the natural light and 
indoor illumination light, is carried out from a front-face side (observer side), this light is reflected with the 
reflective film, and a reflective mold display is performed. According to this configuration, since a back light 
becomes unnecessary, there is an advantage that low-power-ization can be attained. 
[0002] Here, a background, indoor lighting, etc. are reflected in the image which an observer checks by 
looking as the front face of the above-mentioned reflective film is a mirror plane-like, and the problem that 
a display image becomes hard to see may arise. For this reason, the configuration over which the front 
face of the above-mentioned reflective film is split-face-ized, and the reflected light is scattered 
moderately is common. 

[0003] Conventionally, such dispersion structure was created as follows. That is, first, the front face of 
substrates, such as glass, is ground by the abrasive material, and many detailed Yamabe and troughs are 
formed in the front face of this substrate. And the reflective film mentioned above is formed in this split- 
face-ized field. Thereby, the front face of the reflective film turns into a split face where the front face of 
a glass substrate was reflected. Therefore, the reflected lights by the reflective film are scattered about 
moderately. 
[0004] 

[Problem(s) to be Solved by the Invention] However, according to the above-mentioned approach, the 
whole surface of a glass substrate will be split-face-ized. Therefore, there is a problem that the alignment 
mark which should be formed on a flat surface flat originally, a switching element, etc. must be formed on 
the split-face-ized front face. 

[0005] Moreover, although it is desirable to form a crest and a trough irregularly in the split-face-ized front 
face in order to acquire a good dispersion property, by the approach of grinding a substrate by the abrasive 
material, a crest and a trough will be regularly formed according to particle size, the polish direction, etc. of 
an abrasive material. For this reason, it was difficult to acquire a good dispersion property by the above- 
mentioned approach. 

[0006] Thus, when dispersion structure is created by the conventional approach, various problems may 

arise. 

[0007] 

[Means for Solving the Problem] This invention is made in view of the situation mentioned above, and aims 
at offering the substrate for liquid crystal equipments which can lessen the adverse effect to the liquid 
crystal equipment resulting from split-face-ization of a substrate, its manufacture approach, liquid crystal 
equipment, its manufacture approach, and electronic equipment. 

[0008] In order to attain the above-mentioned object, this invention is the substrate for liquid-crystal 
equipments with which an observation side is located in an opposite hand, and has the flat field where the 
front face by the side of said liquid-crystal layer is flat, and the split-face field in which detailed Yamabe 



and a detailed trough were formed among the substrates of the couple which pinches a liquid-crystal layer, 
and said Yamabe in said split-face field is characterized by to be the height below the flat surface where 
that summit section includes said flat field. 

[0009] Since the split-face field and the flat field are formed selectively, while the reflective film which has 
a good dispersion property is formed on a split-face field according to this substrate for liquid crystal 
equipments, being formed in a plane, for example can form a desirable element on a flat field. 
[0010] In addition, when the eel gap of liquid crystal equipment etc. is taken into consideration, as for the 
difference of elevation of a flat field and a split-face field, it is desirable that it is 5 micrometers or less. 
[0011] Moreover, in order to obtain a good reflection property, generally it is desirable to form Yamabe of a 
split-face field and a trough irregularly. It is desirable to form a split-face field so that the height of each 
**** may differ from the depth of a trough and the distance of the summit of Yamabe who is one, and the 
summit of Yamabe who adjoins it may specifically differ for every ****. It is because coloring of the 
reflected light by the optical path difference occurs depending on whenever [ angle-of^reflection ] and 
degradation of a display property is caused, when regular Yamabe and a regular trough are formed. 
[0012] A predetermined mark may be made to be formed here in the flat field in the above-mentioned 
invention. As this predetermined mark, an alignment mark, a production control mark, etc. can be 
considered, for example. By considering as the configuration in which these marks are formed in a flat field, 
there is an advantage that the mark concerned can be recognized certainly, as compared with the case 
where it is formed on a split-face field. 

[0013] In addition, as an alignment mark, in case the substrate for liquid crystal equipments concerned and 
other substrates are stuck, the alignment mark for doubling the relative location of both substrates is 
mentioned, for example. In addition, the alignment mark used on the occasion of mounting of the 
semiconductor integrated circuit for driving formation of formation of a switching element or a pixel 
electrode, a light filter, or a protection-from-light layer, spreading of the orientation film, printing of a 
sealant, decision of a panel, or liquid crystal equipment may be made to be formed in a flat field. 
[0014] The mark for on the other hand displaying the notation with which the processing conditions in a lot 
number, a model number, and various production processes etc. are expressed as a production control 
mark, for example is mentioned. In addition, that by which two-dimensional bar code patternizing was 
carried out so that it might be represented by what various kinds of information was evaluated as, the bar- 
code-ized thing, or Dili Cord as a production control mark is mentioned. 

[0015] Wiring may be made to be formed here in the flat field in this invention. Here, wiring is a concept 
containing the switching element represented by wiring of the scanning line in the liquid crystal equipment 
of an active matrix, the data line, etc., TFT (Thin Film Transistor), TFD (Thin Film Diode), etc., the terminal 
of the semiconductor integrated circuit for liquid crystal actuation, etc. As compared with the case where 
it is formed on the configuration in which these wiring is formed in a flat field, then a split-face field, there 
is an advantage that dispersion in the property of each element can be suppressed. 
[0016] Furthermore, a sealant may be made to be formed in the flat field in this invention. Although the 
spacer of the shape of the shape of a ball which has a fixed path, or a rod usually contains in a sealant in 
order to maintain the gap between substrates, it is because the function of a spacer cannot demonstrate 
normally if a sealant is formed in a split face. In addition, it is good also as a configuration in which two or 
more kinds in each element shown above or the other element are formed in a flat field. 
[0017] Moreover, in the above-mentioned invention, it is desirable for maximum height Ry in a split-face 
field, arithmetic mean granularity Ra, the ten-point average of roughness height Rz, and the average 
wavelength Sm to be predetermined values within the limits. That is, it is desirable to make the shape of 
surface type of a split-face field into a configuration from which a desired reflection property is obtained 
with the reflective film formed on the split-face field concerned. Specifically, it is desirable to perform as 
follows the combination of the value of maximum height Ry in a split-face field, arithmetic mean granularity 
Ra, the ten-point average of roughness height Rz, and the average wavelength Sm. 

[0018] First, it is desirable to set the maximum height Ry to 0.2 thru/or 3 micrometers, to set arithmetic 
mean granularity Ra to 0.02 thru/or 0.3 micrometers, for said ten-point average of roughness height Rz to 
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set to 0.1 thru/or 2.5 micrometers, and for said average wavelength Sm to set to 4 thru/or 60 micrometers. 
Moreover, the maximum height Ry is set to 1.5 thru/or 2.0 micrometers, arithmetic mean granularity Ra is 
set to 0.15 thru/or 0.3 micrometers, said ten-point average of roughness height Rz is set to 1.3 thru/or 1.8 
micrometers, and said average wavelength Sm is good also as 15 thru/or 25 micrometers. 
[0019] Furthermore, set the maximum height Ry to 0.7 thru/or 1.2 micrometers, and arithmetic mean 
granularity Ra is set to 0.1 thru/or 0.2 micrometers. Set said ten-point average of roughness height Rz to 
0.5 thru/or 1.0 micrometers, and are good also considering said average wavelength Sm as 35 thru/or 50 
micrometers. Or the maximum height Ry is set to 0.6 thru/or 1.2 micrometers, arithmetic mean granularity 
Ra is set to 0.05 thru/or 0.15 micrometers, said ten-point average of roughness height Rz is set to 0.5 
thru/or 1.0 micrometers, and it is good also considering said average wavelength Sm as 15 thru/or 25 
micrometers. 

[0020] Moreover, set the maximum height Ry to 0.4 thru/or 1 .0 micrometers, and arithmetic mean 
granularity Ra is set to 0.04 thru/or 0.10 micrometers. Set the ten-point average of roughness height Rz to 
0.3 thru/or 0.8 micrometers, and it is good also as 8 thru/or 15 micrometers, and the average wavelength 
Sm Setting the maximum height Ry to 0.8 thru/or 1.5 micrometers, setting arithmetic mean granularity Ra 
to 0.05 thru/or 0.15 micrometers, setting the ten-point average of roughness height Rz to 0.7 thru/or 1.3 
micrometers, and setting average wavelength Sm to 8 thru/or 15 micrometers is also considered. 
[0021] The angle of visibility from which the good high display property of a contrast ratio is generally 
acquired here in the liquid crystal equipment using STN (super twisted nematic) liquid crystal mode is 
limited to a comparatively narrow include angle. If it puts in another way, it is not necessary to scatter the 
reflected light even over the large include-angle field where visibility is bad theoretically. Therefore, in the 
liquid crystal equipment using the STN LCD mode, it is desirable to use the reflective film of a reflection 
property which narrows down the reflected light to the comparatively narrow range. Therefore, when using 
the substrate for liquid crystal equipments concerning this invention for the liquid crystal equipment which 
adopted the STN LCD mode, it is desirable to determine the shape of surface type of the substrate 
concerned so that the reflection property of the reflective film formed on the substrate concerned may 
turn into the above reflection properties. While a slight gap of the thickness of a liquid crystal layer 
specifically stops as small as possible the maximum height Ry and the ten-point average of roughness 
height Rz in the STN LCD mode in which it can have remarkable effect on display quality, it is desirable to 
make average wavelength Sm small. A desired dispersion property can be acquired stopping the 
nonuniformity of the thickness of the liquid crystal layer which originated in Yamabe of a split-face field, 
and a trough by carrying out like this. Furthermore, the nonuniformity corresponding to the wave within a 
field of the thickness of a liquid crystal layer can be stopped by making arithmetic mean granularity Ra 
small. 

[0022] On the other hand, in the liquid crystal equipment using TN (Twisted Nematic) liquid crystal mode, 
and TN mode and SH (super HOMEOTORO pick) liquid crystal mode which used lambda/4 plate together, 
the angle of visibility from which the good high display property of a contrast ratio is acquired is crossed to 
a comparatively large include angle. Therefore, in the liquid crystal equipment using such liquid crystal 
modes, it is desirable to use the reflective film of a reflection property over which the reflected light strong 
comparatively broadly is scattered. When at least one of buildup of the ten-point average of roughness 
height Rz and the reduction of the average wavelength Sm is realized in the substrate for liquid crystal 
equipments concerning this invention, specifically, a reflection property which was mentioned above can be 
given to the reflective film formed on the substrate concerned. In the liquid crystal equipment using such 
liquid crystal modes, although there is little effect which the nonuniformity of the thickness of a liquid 
crystal layer has on a display property as compared with the STN LCD mode, the thing small as much as 
possible of the above-mentioned average wavelength is desirable. 

[0023] Furthermore, in order to solve the technical problem mentioned above, it is characterized by the 
liquid crystal equipment concerning this invention coming to pinch a liquid crystal layer between one of the 
substrates for liquid crystal equipments and opposite substrates which were mentioned above. According 
to this liquid crystal equipment, by the alignment mark formed in the flat field in the substrate for liquid 



crystal equipments, for example, while being able to carry out alignment with the above-mentioned opposite 
substrate to high degree of accuracy, according to the liquid crystal mode adopted as the liquid crystal 
equipment concerned, the configuration of a split-face field can be selected to arbitration, and a good 
display property can be acquired. In addition, this invention can be carried out also by mode called 
electronic equipment equipped with the above-mentioned liquid crystal equipment. 
[0024] Moreover, if it is in the manufacture approach of the liquid crystal equipment concerning this 
invention in order to solve the technical problem mentioned above With an observation side, while is 
located in an opposite hand among the substrates of the couple which pinches a liquid crystal layer. A part 
of front face by the side of said liquid crystal layer of a substrate by mask material A bonnet, Fields other 
than the field covered with said mask material among said front faces It split-face-izes to the split-face 
field used as the height below the flat surface which is the split-face field which has detailed Yamabe and a 
detailed trough, and includes the field where said Yamabe's summit section was covered with said mask 
material. It is characterized by joining the substrate of said couple so that the field which has said split- 
face field of one [ said ] substrate may counter with the substrate of another side. According to the 
substrate for liquid crystal equipments obtained by this manufacture approach, the same effectiveness as 
the above can be acquired. 

[0025] In addition, as the above-mentioned mask material, resin system adhesives or coatings, such as a 
photoresist and an epoxy resin, etc. can be used. When the high ingredient of such substrate adhesion is 
used as mask material, the boundary of the field covered with mask material and the other field can be 
clarified. When the field corresponding to the viewing area of liquid crystal equipment is especially used as 
opening of mask material, and the boundary of a flat field and a split-face field becomes clear, the rate of 
the viewing area which can narrow the tooth space between a viewing area and a sealant formation field, as 
a result is occupied all over liquid crystal equipment can be enlarged. Moreover, the photoresist and resin 
system adhesives which were hung up above, a coating, etc. also have the advantage that it is easily 
removable with an alkaline solution, an organic solvent, etc. 

[0026] In addition, when the above-mentioned ingredient is used as mask material, it is desirable to print 
the above-mentioned mask material on a substrate using the printing versions, such as a flexographic plate 
and the mesh version. If it carries out like this, it is possible for it to be accurate and to form mask material 
in a desired field. In addition, direct writing equipments, such as a dispenser and an ink jet nozzle, are used, 
and you may make it form mask material besides this. If it carries out like this, since it is not necessary to 
create a different printing version for every model of liquid crystal equipment, a manufacturing cost can be 
held down low. Moreover, since the configuration of arbitration can be drawn easily, when forming the flat 
field of a special configuration, it is an especially suitable approach. 

[0027] Moreover, the ingredient of mask material is not restricted to a resin ingredient which was 
mentioned above. For example, it is good also as the above-mentioned mask material by carrying out 
imprint attachment of these films using the welding nature film or the film with adhesives cut out by the 
predetermined configuration. If it carries out like this, mask material can be formed according to a simple 
process, using very cheap ingredients, such as a laminate film. 

[0028] In the above-mentioned manufacture approach, the 2nd constituent which exists one [ said ] 
substrate between the networks of the 1st constituent which has a reticulated configuration, and the 1st 
constituent concerned shall be included. In addition, in the case of said split-face-izing It is desirable to 
form said Yamabe and trough according to the configuration of said 1st constituent in fields other than the 
field covered with said mask material by etching into one [ said ] base material using the processing liquid 
with which rates of dissolution differ with said 1st constituent and said 2nd constituent. If it carries out like 
this, it faces split-face-izing the field which is not covered with mask material, and a split-face-ized field 
can be formed, without requiring expensive equipments, such as equipment equipped with the vacuum 
system, and an aligner. In addition, what combined suitably nitric-acid, sulfuric-acid, hydrochloric-acid, 
hydrogen-peroxide, and hydrogen 2 ammonium fluoride, ammonium fluoride, an ammonium nitrate, an 
ammonium sulfate or the hydrochloric-acid ammonium, or plurality at a predetermined rate as the above- 
mentioned processing liquid according to the raw material of the substrate for liquid crystal equipments 



used as a processing object, for example can be used. As a substrate for liquid crystal equipments, soda 
lime glass, boro-silicated glass, barium boro-silicated glass, barium alumino silica glass, alumino silica glass, 
etc. can be used, for example. Since the whole surface of the substrate concerned is generally etched into 
homogeneity when the substrate for liquid crystal equipments is processed only in a hydrofluoric acid water 
solution, a split-face field cannot be formed. However, the split-face field which has many minute Yamabe 
and troughs can be formed by adding suitably an adjuvant article which makes the constituent contained in 
the substrate for liquid crystal equipments eluted selectively. In addition, the adjuvant article mixed by 
processing liquid is not limited above. Moreover, as for a class, a mixed rate, etc. of each processing liquid, 
it is desirable to be suitably selected according to the construction material of the substrate for liquid 
crystal equipments used as a processing object. 

[0029] Forming said Yamabe and trough in fields other than the field covered with the mask material 
concerned is also considered by making a granular member collide through said mask material to the front 
face of one [ said ] substrate here in the case of split-face-izing in the above-mentioned manufacture 
approach. That is, the so-called sandblasting processing is performed to the front face of one substrate. 
Here, as this mask material, what prepared opening can be used for metal plates, such as a stainless steel, 
for example. Generally, cheaply, since endurance is also high, such mask material has the advantage that a 
manufacturing cost can be reduced substantially. Furthermore, since mask material can be easily removed 
after sandblasting processing, it does not need the process for removing mask material separately. 
[0030] In addition, in each manufacture approach mentioned above, it is desirable to etch to the field which 
removed said mask material after said split-face-izing, and was covered with the mask material concerned, 
and said split-face field. By this etching, the configuration of a split-face field can be adjusted in a desired 
configuration. Here, when etching which starts before removing mask material is performed, there is a 
problem that the difference of elevation between a split-face field and a flat field will be expanded. 
Consequently, if the above-mentioned difference of elevation becomes larger than the eel gap of a request 
of liquid crystal equipment, that substrate for liquid crystal equipments cannot be used for the liquid crystal 
equipment concerned. On the other hand, after removing mask material, the advantage that amplification of 
both differences of elevation can be controlled is by etching into homogeneity to the both sides of a split- 
face field and a flat field. 

[0031] Moreover, an observation side is the manufacture approach of the substrate for liquid crystal 
equipments of being located in an opposite hand, among the substrates of a couple with which this 
invention pinches a liquid crystal layer. A part of front face by the side of said liquid crystal layer by mask 
material The inside of a bonnet and the front face concerned, It is characterized by split-face-izing to the 
split-face field used as the height below a flat surface including the field where it is the split-face field 
which has detailed Yamabe and a detailed trough, and said Yamabe's summit section was covered with said 
mask material in fields other than the field covered with said mask material. Also by this manufacture 
approach, the same effectiveness as the manufacture approach of the above-mentioned liquid crystal 
equipment is acquired. 

[0032] Furthermore, it sets to the manufacture approach of this substrate for liquid crystal equipments. 
The 2nd constituent which exists the substrate for liquid crystal equipments concerned between the 
networks of the 1st constituent which has a reticulated configuration, and the 1st constituent concerned 
shall be included. In the case of said split-face-izing You may make it form said Yamabe and trough 
according to the configuration of said 1st constituent in fields other than the field covered with said mask 
material by etching into one [ said ] base material using the processing liquid with which rates of 
dissolution differ with said 1st constituent and said 2nd constituent. Moreover, you may make it form said 
Yamabe and trough in fields other than the field covered with the mask material concerned by making a 
granular member collide through said mask material to the front face of said substrate for liquid crystal 
equipments on the occasion of said split-face-izing. 

[0033] It is desirable to etch to the field which removed said mask material after said split-face-izing, and 
was covered with the mask material concerned also in the manufacture approach of the above-mentioned 
substrate for liquid crystal equipments here, and said split-face field. 



[0034] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained with reference 
to a drawing. 

[0035] A split-face field and a flat field are formed in the front-face side which counters the substrate for 
liquid crystal equipments concerning <substrate for A:liquid crystal equipments> this invention with a liquid 
crystal layer. Here, a split-face field is a field which has many detailed projections and hollows on a front 
face. In addition, below, each of a detailed hollow [ in / for each of the detailed projection in a split-face 
field / Yamabe, a call and a split-face field ] is called a trough. On the other hand, a flat field is a field 
where a front face is flat. Although mentioned later for details, in the substrate for liquid crystal 
equipments concerning this invention, an alignment mark, a switching element, etc. are formed in a flat field 
among one front faces. Below, the configuration of the flat field for forming each of these elements is first 
illustrated with the outline of the manufacture approach. In addition, below, the case where four substrates 
for liquid crystal equipments pick many sides from one glass substrate is assumed. 
[0036] (A-1 : The 1st operation gestalt) First with reference to drawing 1 A thru/or drawing 1 F, the 
manufacture approach of the substrate for liquid crystal equipments concerning the 1st operation gestalt 
of this invention is explained. In addition, in each drawing shown below, in order to make each class and 
each part material into the magnitude of extent which can be recognized on a drawing, the contraction 
scale is changed for each class or every each part material. 

[0037] First, a glass substrate 1 is prepared. Photoresist 13a is formed in the front face which should be 
made to counter liquid crystal among this glass substrate 1 as mask material. As this operation gestalt is 
shown in drawing 1 A and drawing 1 B, specifically, photoresist 13a is formed in a wrap configuration in the 
field except the field which is equivalent to the viewing area of liquid crystal equipment among the front 
faces of a glass substrate 1. In addition, for example, a flexographic printing method can be used for 
formation of this photoresist 13a. The field covered with this photoresist 13a turns into a flat field 
mentioned above so that it may mention later. 

[0038] Then, as shown in drawing 1 C, the field which is not covered with photoresist 13a among the front 
faces of a glass substrate 1 is split-face-ized. In addition, about split-face-ized processing of glass 
substrate 1 front face, it mentions later. 

[0039] Next, as shown in drawing 1 D, photoresist 13a is removed. Consequently, the field in which 
photoresist 13a was formed among one front faces of a glass substrate 1 turns into the flat field 14, and 
the other field turns into the split-face field 1 1 . 

[0040] Then, as shown in drawing 1 E, metal membrane 12a which has reflexibility is formed all over the 
glass substrate 1 which has the flat field 14 and the split-face field 11. This metal membrane 12a is formed 
with the alloy which uses simple substance metals, such as aluminum or silver, or aluminum, silver, or 
chromium as a principal component. 

[0041] Next, as shown in drawing 1 F, it leaves the field (namely, split-face field 11) equivalent to a viewing 
area, and the field of the part in the flat field 14, and metal membrane 12a is removed. A photolithography 
can be used for patterning of this metal membrane 12a. In this way, the metal membrane which exists on 
the split-face field 11 among metal membrane 12a by which patterning was carried out turns into the 
reflective film 12. The crest and trough reflecting detailed Yamabe and the detailed trough of the split-face 
field 11 are formed in the front face of this reflective film 12. That is, the dispersion structure for reflecting 
the light which resulted in the reflective film 12 concerned in the condition that you made it scattered 
about moderately is formed. On the other hand, patterning of the metal membrane on the flat field 14 is 
carried out to the configuration shown in drawing 2 , and it is used as an alignment mark 15. In addition, 
drawing 2 is the optical microscope photograph which photoed the alignment mark 15 formed on the flat 
field 14. In case the glass substrate 1 concerning this operation gestalt and other glass substrates are 
stuck, this alignment mark 15 is used in order to double the location of each glass substrate with a desired 
location. 

[0042] An electrode, orientation film, etc. for impressing electric field to liquid crystal are formed in the 
front face of a glass substrate 1 in which the reflective film 12 and the alignment mark 15 were formed 



after the processing shown above. Then, on the glass substrate 1 concerned, a frame-like sealant is 
formed so that the field equivalent to the viewing area of each liquid crystal equipment may be surrounded. 
And the glass substrate 1 concerned and other glass substrates are stuck through this sealant. In this way, 
it is between the glass substrates of the stuck couple, and liquid crystal is enclosed with the field 
surrounded by the sealant, and it is divided for every liquid crystal equipment after this. 
[0043] Here, the alignment mark 15 mentioned above is used in the process on which the glass substrate 
of a couple is stuck. Specifically, it is as follows. The alignment mark corresponding to the alignment mark 
15 formed in the glass substrate 1 is formed in other glass substrates which counter a glass substrate 1. 
And the relative location of both glass substrates can be doubled by sticking in the condition of having 
made the alignment mark on both glass substrates agreeing. Here, in this lamination process, it is common 
to recognize the alignment mark concerned by the reflected light from an alignment mark. If the front face 
of a glass substrate in which the alignment mark was formed is split-face-ized when this approach is used, 
the reflected light diffuses in the direction of [ other than the recognition direction ] t and recognition of an 
alignment mark can become difficult. On the other hand, according to the substrate for liquid crystal 
equipments concerning this invention, since the alignment mark 15 is formed on the flat field 14, this 
problem is not produced. 

[0044] (A-2: The 2nd operation gestalt) Next, with references to drawing 3 A thru/or drawing 3 F, the 
manufacture approach of the substrate for liquid crystal equipments concerning the 2nd operation gestalt 
of this invention is explained. 

[0045] In this operation gestalt, as shown in drawing 3 A and drawing 3 B, circular photoresist 13a is 
formed in two in the front face of a glass substrate 1 as mask material. And like the above-mentioned 1st 
operation gestalt, as shown in drawing 3 C, fields other than the field covered with photoresist 13a are 
split-face-ized, and this photoresist 13a is removed. Consequently, as shown in drawing 3 D, while two 
circular fields covered with photoresist 13a of the glass substrate 1 front faces turn into the flat field 14, 
the other field turns into the split-face field 11. 

[0046] Next, like the above-mentioned 1st operation gestalt, as shown in drawing 3 E, metal membrane 12a 
is formed all over a glass substrate 1. And as shown in drawing 3 F, it leaves the field equivalent to a 
viewing area, and the minute part in the flat field 14, and the metal membrane 12a concerned is removed. In 
this way, while the metal membrane on the field which is equivalent to a viewing area among metal 
membrane 12a by which patterning was carried out turns into the reflective film 12, patterning of the metal 
membrane 12a on the flat field 14 is carried out to the configuration shown in drawing 2 , and it becomes 
the alignment mark 15. Since future production processes become being the same as that of the 1st 
operation gestalt mentioned above, the explanation is omitted. 

[0047] In addition, in this operation gestalt and the above-mentioned 1 st operation gestalt, although the 
photoresist was used as mask material, resin ingredients, such as an epoxy resin, can also be used as mask 
material besides this. 

[0048] (A-3: The 3rd operation gestalt) Next, with reference to drawing 4 A thru/or drawing 4 F, the 
manufacture approach of the substrate for liquid crystal equipments concerning the 3rd operation gestalt 
of this invention is explained. 

[0049] In this operation gestalt, as shown in drawing 4 A and drawing 4 B, laminate film 13b is stuck on the 
center section of each side of a glass substrate 1 as mask material. In addition, the case where laminate 
film 13b judged 8mmx45mm in the shape of a rectangle is used is illustrated here. 

[0050] Then, as shown in drawing 4 C, while fields other than the field covered with this laminate film 1 3b 
are split-face-ized like the above-mentioned 1st operation gestalt, laminate film 13b is removed ( drawing 
4 D). Consequently, while four rectangle fields covered with laminate film 13b of the glass substrate 1 front 
faces turn into the flat field 14, the other field turns into the split-face field 1 1 . 

[0051] Next while the reflective film 12 is formed in the field equivalent to the viewing area of the split- 
face fields 11 like the above-mentioned 1st operation gestalt, the alignment mark 15 is formed in a part of 
flat field 14 ( drawing 4 E and drawing 4 F). Since future production processes become being the same as 
that of the above-mentioned 1st operation gestalt, the explanation is omitted. 



• [0052] The concrete formation approach of the <formation approach of a Brflat field and a split-face field> 

next the flat field 14 mentioned above, and the split-face field 1 1 is illustrated. 
- [0053] (B-1: The 1st manufacture approach) With reference to drawing 5 A thru/or drawing 5 E, the 1st 

manufacture approach for forming the flat field 14 and the split-face field 11 in a glass substrate 1 is 

explained first. In addition, below, the case where an alumino silica glass substrate is used as a glass 

substrate 1 is illustrated. 

[0054] Here, drawing 5 A expresses the cross-section structure of a giass substrate 1 typically. As shown 
in this drawing, this glass substrate 1 has the network structure object 2 and the mesh qualification object 
3 which exists so that between the meshes of this network structure object 2 may be filled. Among these, 
the network structure object 2 is formed with the copolymer of silicic acid and an aluminum oxide, and the 
mesh qualification object 3 is formed with a magnesium oxide etc. 

[0055] First, before the mask material (photoresist 13a or laminate film 13b in each above-mentioned 
operation gestalt etc.) shown in each above-mentioned operation gestalt is formed, etching which served 
as washing is performed to a glass substrate 1. Specifically in 25 degrees C, grade immersion of the glass 
substrate 1 is carried out for 5 seconds at an about [ 5wt% ] hydrofluoric acid water solution, 
[0056] Next, as shown in drawing 5 B, the mask material 13 is formed in the position on the front face of 
the glass substrate 1 with which uniform etching was performed. 

[0057] Then, in 25 degrees C, it is immersed in the aluminum oxide of a 30wt% hydrofluoric acid water 
solution, and the supersaturated solution of a magnesium oxide about 30 seconds in this glass substrate 1 
(this processing is hereafter called "1st etching"). In this processing, while the aluminum oxide in a 
supersaturated solution deposits into the part in which the aluminum oxide of the network structure 
objects 2 carries out localization, the magnesium oxide in a supersaturated solution deposits into the part 
in which the magnesium oxide of the mesh qualification objects 3 carries out localization. And as a result of 
this deposit, as shown in drawing 5 C, the detailed network structure 10 is formed. On the other hand, the 
part formed of the component (namely, components other than an aluminum oxide and a magnesium oxide) 
by which the supersaturation dissolution is not carried out is eaten away by processing liquid with 
hydrofluoric acid among the network structure object 2 and the mesh qualification object 3. And trough 11a 
is formed in fields other than the field in which the network structure 10 mentioned above among the front 
faces of a glass substrate 1 was formed as a result. Here, drawing 6 A is the optical microscope 
photograph which photoed the situation of the front face of glass substrates 1 other than the field covered 
by the mask material 13 in this phase. In this drawing, a part with a deep color is equivalent to the network 
structure 10, and a part with a thin color is equivalent to trough 11a. 

[0058] Then, as shown in drawing 5 D, the mask material 13 is removed. In the field in which the mask 
material 13 was formed, since the 1st etching of the above is not performed, it becomes a flat front face. 
[0059] Next, uniform etching is performed to the whole surface of a glass substrate 1 (this processing is 
hereafter called "2nd etching"). For example, the solution with which a 50wt% hydrofluoric acid and a 40wt% 
ammonium fluoride water solution were mixed by the weight ratio 1:3 is prepared, and it is immersed in this 
solution about 20 seconds in 25 degrees C in a glass substrate 1. The network structure 10 mentioned 
above and the detailed height formed in trough 1 1a are removed by this processing. And as a result, as 
shown in drawing 5 E f the field in which the mask material 13 of the glass substrates 1 was not formed 
turns into the split-face field 1 1 which has smooth Yamabe and a smooth trough. Drawing 6 B is the optical 
microscope photograph which photoed the situation of glass substrate 1 front face in this phase. As 
compared with the front face immediately after the 1st etching shown in drawing 6 A, a smooth split face is 
formed by performing the 2nd etching further to the glass substrate 1 after the 1st etching as this drawing 
also shows. 

[0060] Moreover, drawing 7 is the optical microscope photograph which photoed the situation of glass 
substrate 1 front face after the 2nd etching was performed. Also in this drawing, it can check that the field 
A in which the mask material 13 was formed turns into the flat flat field 14, and the other field B is the 
split-face field 1 1 which has detailed Yamabe and a detailed trough. 

[0061] By the way, performing the 2nd etching to a glass substrate 1 before clearance of the mask material 



13 is also considered once. However, the 2nd etching will not be performed to the field in which the mask 
material 13 was formed in such a case t but etching will be performed to the other field. And as a result, the 
difference of elevation of the flat field 14 and the split-face field 11 will be expanded with the 2nd etching. 
If the difference of elevation of the flat field 14 and the split-face field 11 in a glass substrate 1 becomes 
larger than the eel gap of a request of liquid crystal equipment here, the eel gap of the request concerned 
cannot be obtained in having used this glass substrate 1. 

[0062] On the other hand, in this operation gestalt, since the 2nd etching is performed to the whole surface 
of a glass substrate 1 after the mask material 1 3 is removed, it is avoidable that the difference of elevation 
of the flat field 14 and the split-face field 1 1 is expanded. Drawing 8 is a graph showing the measurement 
result of the shape of surface type of glass substrate 1 front face shown in drawing 7 (height). As shown in 
drawing 8 , according to the process mentioned above, the difference of elevation of the flat field 14 of the 
glass substrate 1 front faces and the split-face field 1 1 can be held down to about 1 micrometer. Here, 
since the eel gap of common liquid crystal equipment is about 5 micrometers, the glass substrate 1 
obtained according to the above-mentioned process can be used satisfactory as a substrate of common 
liquid crystal equipment. 

[0063] (B-2: The 2nd manufacture approach) Next, with reference to drawing 9 A thru/or drawing 9 E. the 
2nd manufacture approach for forming the flat field 14 and the split-face field 11 in a glass substrate 1 is 
explained. In addition, below, the case where a soda lime glass substrate is used as a glass substrate 1 is 
illustrated. 

[0064] Although this glass substrate 1 is the same as the glass substrate 1 in the manufacture approach of 
the above 1st in the point of having the network structure object 2 and the mesh qualification object 3 
which exists so that between the meshes of this network structure object 2 may be filled as shown in 
drawing 9 A While the network structure object 2 is formed with silicic acid, the mesh qualification object 3 
is different from the glass substrate 1 in the manufacture approach of the above 1st in the point formed 
with alkali metal or alkaline earth metal. 

[0065] First, before the mask material 13 is formed in the field which should form the flat field 14, etching 
which served as washing to the glass substrate 1 is performed. Specifically in 25 degrees C, grade 
immersion of the glass substrate 1 is carried out for 5 seconds at a 5wt% hydrofluoric acid water solution. 
Then, as shown in drawing 9 B, the mask material 13 (a photoresist, laminate film, etc.) is formed in the 
field in which the flat field 14 of the front faces of a glass substrate 1 should be formed. 
[0066] next, this glass substrate 1 — hydrofluoric acid — 30wt(s)% and hydrogen 2 ammonium fluoride — 
45wt(s)% — in 25 degrees C, it is immersed in the processing liquid contained about 15 seconds. Here, as 
shown in drawing 9 C, the rate to which the mesh qualification object 3 is eluted in the above-mentioned 
processing liquid among the components which constitute a glass substrate 1 has the network structure 
object 2 quicker than the rate eluted in the processing liquid concerned. Therefore, in the field (namely, 
field which is not covered with mask material) where etching was performed, a glass substrate 1 turns into 
a split-face field which hais Yamabe according to the configuration of the network structure object 2, and a 
trough, as is shown in drawing 9 D, when immersed in the above-mentioned processing liquid. Then, as 
shown in drawing 9 E, the mask material 13 is removed and the glass substrate 1 which has the flat field 14 
and the split-face field 1 1 is obtained. 

[0067] (B-3: The 3rd manufacture approach) Next, with reference to drawing 10 A thru/or drawing 10 F, 
the 3rd manufacture approach for forming the flat field 14 and the split-face field 11 in a glass substrate 1 
is explained. In addition, below, the case where a soda lime glass substrate is used as a glass substrate 1 is 
illustrated. 

[0068] First, the stainless-steel plate 17 which has opening in one front-face side of a glass substrate 1 is 
arranged. This stainless-steel plate 17 has a function as mask material, and as shown in drawing 10 . A and 
drawing 10 B, it has opening to the field in which the split-face field 1 1 should be formed. 
[0069] Next, as shown in drawing 10 C, much abrasive powder 18 is sprayed on the front face of a glass 
substrate 1 through the above-mentioned stainless-steel plate 17. In this process, the hollow of a large 
number by the collision of abrasive powder 18 is formed in the field corresponding to opening of the 



stainless-steel plate 17 among the front faces of a glass substrate 1. On the other hand, in the field 
covered with the stainless-steel plate 17, in order that abrasive powder 18 may not collide, it becomes as 
[ a flat front face ]. 

[0070] Then, a glass substrate 1 is washed. That is, the abrasive powder 18 sprayed on the glass substrate 

I concerned and the glass powder produced by the collision of abrasive powder 18 are removed. Then, 
uniform etching is performed to the whole surface of the glass substrate 1 concerned by being immersed in 
processing liquid predetermined in this glass substrate 1. As the above-mentioned predetermined 
processing liquid, the processing liquid with which hydrofluoric acid (50wt%) and an ammonium fluoride 
water solution (40wt%) were mixed by the weight ratio 1:3, for example is used. 

[0071] By the above processing, as shown in drawing 10 D, the glass substrate 1 with which the flat field 
14 and the split-face field 1 1 were formed selectively is obtained. Then, like the manufacture approach of 
the above 1st, as shown in drawing 10 E, metal membrane 12a is formed on a glass substrate 1. And as 
patterning of this metal membrane 12a is carried out and it is shown in drawing 10 F, the reflective film 12 
and the alignment mark 1 5 are formed. 

[0072] As explained above, in the 1st thru/or 3rd manufacture approach, the trough of the split-face field 

I I is formed by removing many detailed fields of glass substrate 1 front face. Consequently, in the glass 
substrate 1 obtained by each above-mentioned manufacture approach, the summit section of Yamabe of 
the split-face fields 1 1 serves as height which does not exceed a flat surface including the flat field 14. 
[0073] By the way, the conventional glass substrate used as a substrate for liquid crystal equipments had 
the split-face field in which Yamabe and a trough were formed regularly. That is, as shown in drawing 1 1 , 
Yamabe (or trough of the same depth) of the in general same height was formed, and each **** opened 
the in general same spacing in the split face of the conventional glass substrate, and was formed in it. 
Therefore, when carrying out incidence to the split face concerned with the include angle which has the 
parallel light A and B mutually, it becomes short only by the reflected light way of Light A reflected in 
Yamabe receiving the reflected light way of Light B reflected in a trough (i+j). And since interference of 
light occurred according to such the optical path difference, the problem that unnecessary coloring arose 
was in the image displayed. 

[0074] On the other hand, such a problem is not produced in the substrate for liquid crystal equipments 
concerning this invention. That is, in the above 1 st and the 2nd manufacture approach, the irregular split 
face according to the configuration of the network structure object 2 is formed on a glass substrate 1, and 
the irregular split face according to the collision of abrasive powder 18 is formed on a glass substrate 1 in 
the manufacture approach of the above 3rd. Therefore, also in any of the 1st, 2nd, and 3rd manufacture 
approaches, the split-face field 1 1 where the height of each **** differs from the depth of a trough, and 
the distance of the summit of Yamabe who is one, and the summit of Yamabe who adjoins it changes with 
each **** is formed. Consequently, a good dispersion property can be given to the reflective film 12 
formed on the split-face field 1 1 concerned. 

[0075] Furthermore, in spite of forming such a split-face field 1 1 in the front face of a glass substrate 1, 
the front face of the glass substrate 1 in the flat field 14 becomes flat. Therefore, being formed on a flat 
surface can form a desirable element, for example, alignment mark 15 grade, on this flat field 14. 
[0076] It is manufactured by Reflection property of Creflective film> above-mentioned each manufacture 
approach, and the reflection property of the glass substrate 1 with which the reflective film was formed on 
the split-face field is explained. 

[0077] Drawing 12 expresses the equipment for measuring a reflection property. As shown in this drawing, 
in this measuring device, light 5 is irradiated from the include angle of 25 degrees to the glass substrate 1 
concerned to the direction of a normal of a glass substrate 1. And the luminous intensity reflected by the 
reflective film 12 on a glass substrate 1 is measured by the photograph multimeter 6. Here, measurement 
of the reinforcement of the reflected light is performed, the photograph multimeter 6 making the direction 
of a normal of a glass substrate 1, and the include angle theta to make change. In addition, in this 
measurement, in order to bring close to the situation of being used as liquid crystal equipment, as shown in 
drawing 12 , the glass substrate 2 (about 0.7mm in thickness) of the same ingredient as the base material 



concerned was made to counter the front-face side in which the reflective film of a glass substrate 1 was 
formed, and measurement was performed in the condition of having made the liquid crystal layer 8 pinching 
among both substrates. 

[0078] Here, in the 1st or 2nd manufacture approach mentioned above, measurement mentioned above was 
performed about two or more glass substrates 1 which changed conditions, such as a class of processing 
liquid of etching, and time amount of etching. Similarly, measurement mentioned above was performed 
about two or more glass substrates 1 which changed conditions, such as particle size of an abrasive 
material, and a number, in the 3rd manufacture approach. Consequently, the reflection property shown in 
drawing 13 was obtained as a typical reflection property of the glass substrate 1 obtained by each above- 
mentioned manufacture approach. Drawing 13 is a graph with which the relation between the include angle 
theta of a photograph multimeter and the reinforcement of the reflected light measured by the photograph 
multimeter is expressed about each above-mentioned glass substrate 1. In addition, the signs 17 and 18 in 
drawing 1 3 show the reflection property of the reflecting plate conventionally marketed for the comparison. 
However, this kind of reflecting plate is stuck in post-installation to a substrate, after closing liquid crystal 
between the substrates of a couple. That is, it is not a liquid crystal layer side like an operation gestalt, and 
this should care about the point which is what is prepared in an opposite hand. 

[0079] As shown in this drawing, according to the glass substrate 1 obtained by the manufacture approach 
mentioned above, a simple production process shows that the conventional reflecting plate, an EQC, or the 
good reflection property beyond it is obtained. Specifically, it is as follows. 

[0080] First, according to the reflection property 19 shown in drawing 1 3 , it is shown that the reflected 
light with reinforcement stronger than the reflecting plate marketed was observed at most include angles 
equivalent to the angle of visibility at the time of being actually used as liquid crystal equipment. Therefore, 
according to the liquid crystal equipment using the substrate for liquid crystal equipments obtained from 
the glass substrate 1 which has this reflection property 19, a good display property can be acquired. 
[0081] Next, according to the reflection properties 20 and 23 in drawing 13 , it is shown that the reflected 
light of strong reinforcement was observed in the comparatively narrow range as compared with other 
reflection properties. Here, in the liquid crystal equipment which adopted STN (super twisted nematic) 
liquid crystal mode, the angle of visibility from which the good display quality by high contrast is acquired is 
limited to the theoretic comparatively narrow range. If it puts in another way, it is not necessary to reflect 
light with strong reinforcement even in an include-angle field larger than the angle of visibility from which 
good display quality is acquired. Therefore, it can be said that the glass substrate 1 which has the 
reflection properties 20 or 23 in drawing 13 is suitable as a substrate of the liquid crystal equipment which 
used the STN LCD mode. 

[0082] Moreover, the reflection properties 21 and 22 in drawing 13 show that the reflected light of the 
reinforcement of extent which is the comparatively large range was observed as compared with other 
reflection properties. Here, a comparatively large angle of visibility can be obtained in the liquid crystal 
equipment which adopted TN (Twisted Nematic) liquid crystal mode or SH (super HOMEOTORO pick) liquid 
crystal mode. Therefore, it can be said that the glass substrate 1 which has the reflection properties 21 or 
22 in drawing 13 is suitable as a substrate of the liquid crystal equipment which used TN liquid crystal 
mode or SH liquid crystal mode, in addition, that the reflection property of these glass substrates 1 is 
equivalent to the conventional substrate for liquid crystal equipments which has the reflection properties 
17 or 18 in drawing 13 or it — it looks as follows. However, liquid crystal is located in an opposite hand as 
the conventional reflecting plate used as a comparative object in drawing 13 was mentioned above. When 
this reflecting plate is used, it originates in the optical path difference of the light which passes a liquid 
crystal layer and is reflected on the front face of the substrate for liquid crystal equipments concerned, 
and the light which even the reflective film reflects very much, and there is a problem that duplex 
projection occurs in a display image. On the other hand, in the substrate for liquid crystal equipments 
concerning this invention, since the reflective film is formed in a liquid crystal side, such a problem is not 
produced. Therefore, if it sees synthetically, the glass substrate which has the reflection properties 21 or 
22 in drawing 13 is more suitable as a substrate for liquid crystal equipments. 



[0083] Next, this artificer measured each characteristic quantity showing the shape of surface type of a 
split-face field using the surface roughness meter about each of a glass substrate 1 which has each 
reflection property (a sign 19 thru/or 23) mentioned above. Hereafter, the content of each characteristic 
quantity made into the object of measurement is explained. 

[0084] (1) the maximum height Ry — this maximum height Ry is the characteristic quantity showing the 
difference of elevation from the highest Yamabe's summit section in a split-face field to the bottom of 
thread of the deepest trough in this field. 

[0085] (2) Arithmetic mean granularity Ra of arithmetic mean granularity Ra ** is the value which totaled 
and averaged the absolute value of the deflection from a predetermined average line to the measurement 
curve showing the configuration of a split-face field front face. 

[0086] (3) the ten-point average of roughness height Rz — this ten-point average of roughness height Rz 
is the sum of the average of the height of the summit section in five Yamabe who chose it as high order, 
and the average of the depth of the bottom of thread in five troughs chosen as deep order, in view of a 
predetermined average line. 

[0087] (4) It is the characteristic quantity showing the average wavelength of the period of Yamabe 
exceeding the predetermined neutral zone which uses an average wavelength Sm average line as a center 
line, or a trough. In addition, in this operation gestalt, it was the band-like field which has 1% of width of 
face of the maximum height Ry mentioned above, and it set up as a neutral zone which mentioned above 
the field which uses an average line as a center line, and average wavelength was measured. 
[0088] In addition, each of such characteristic quantity is explained by JIS (Japanese Industrial Standards) 
B0601-1994, ISO (International Organization for Standardization) 468-1982, ISO 3274-1975, ISO 4287 / 1- 
1984, ISO 4287 / 2-1984, and ISO 4288-1985 in full detail. 

[0089] the place which measured each above-mentioned characteristic quantity about the glass substrate 
1 which has the reflection property 19 shown in drawing 13 mentioned above — maximum height 
Ry=0.75micrometer, arithmetic mean granularity Ra=0.09micrometer, and 10 — it was set to point average- 
of-roughness-height Rz=0.7micrometer and average wavelength Sm=1 7micrometer. 

[0090] moreover, each characteristic quantity of the glass substrate 1 which has a reflection property 20 - 

- maximum height Ry=0.60micrometer, arithmetic mean granularity Ra=0.08micrometer, and 10 — it was 
set to point average-of-roughness-height Rz=0.45micrometer and average wavelength Sm=1 1 micrometer. 
As mentioned above, the glass substrate 1 which has this reflection property 20 is suitable for the liquid 
crystal equipment which adopted the STN LCD mode. From these things, it can be said that it is desirable 
to consider as a configuration to which the maximum heights Ry and Rz become as small as possible as for 
the split-face field of the substrate used for the liquid crystal equipment using the STN LCD mode. 
Furthermore, the nonuniformity corresponding to the wave within the field of the thickness of a liquid 
crystal layer can be stopped by making arithmetic mean granularity Ra small. 

[0091] next, each characteristic quantity of the glass substrate 1 which has a reflection property 21 — 
maximum height Ry=1.75micrometer, arithmetic mean granularity Ra=0.24micrometer, and 10 — it was set 
to point average-of-roughness-height Rz=1 .57micrometer and average wavelength Sm=22micrometer.* 
[0092] each characteristic quantity of the glass substrate 1 which has a reflection property 22 — maximum 
height Ry=0.95micrometer, arithmetic mean granularity Ra=0.12micrometer, and 10 — it was set to point 
average-of-roughness-height Rz=0.85micrometer and average wavelength Sm=1 1 micrometer. As 
mentioned above, the glass substrate 1 which has this reflection property 22 is suitable for the liquid 
crystal equipment which used the liquid crystal mode of TN mold or SH mold. As for the split-face field of 
the substrate used for the liquid crystal equipment which adopted TN liquid crystal mode or SH liquid 
crystal mode from these things, it is desirable to consider as the configuration to which the average 
wavelength Sm comparatively becomes [ whether it considers as the configuration to which the ten point 
average of roughness height Rz becomes comparatively large, and ]. 

[0093] moreover, each characteristic quantity of the glass substrate 1 which has a reflection property 23 - 

- maximum height Ry=0.98micrometer, arithmetic mean granularity Ra=0.1 3micrometer ( and 10 — it was 
set to point average-of-roughness-height Rz=0.80micrometer and average wavelength Sm=42micrometer. 



[0094] Thus, according to the configuration of the split-face field formed in the substrate (glass substrate 
1) of liquid crystal equipment, the reflection property of the reflective film formed in the field concerned is 
determined. Therefore, it is [ that the shape of surface type of a split-face field should be determined 
according to the mode of the liquid crystal to adopt ] desirable to select various kinds of conditions in each 
above-mentioned manufacture approach. 

[0095] <D: Although the operation gestalt of this invention was explained more than modification >, each 
above-mentioned operation gestalt is instantiation to the last, and can add various deformation to the 
above-mentioned operation gestalt in the range which does not deviate from the meaning of this invention. 
As a modification, the following can be considered, for example. 

[0096] (1) In the above-mentioned operation gestalt, although the alignment mark used for the flat field of a 
glass substrate 1 for the alignment of the glass substrate concerned and other substrates was formed, the 
alignment mark used for the following applications may be formed. That is, you may make it, form the 
alignment mark used for the applications objects for formation, such as objects for formation, such as 
objects for formation processes, such as a switching element, and a pixel electrode, a coloring layer of a 
light filter, a protective layer, or a protection-frorrHight layer, the object for orientation film spreading, the 
object for sealant printing, the object for panel decision, for actuation driver mounting, etc. on a flat field 
for example. 

[0097] Moreover, only an alignment mark is formed on a flat field. That is, various kinds of elements which 
should be elsewhere formed on a flat front face may be made to be formed on a flat field. For example, a 
production control mark etc. may be made to be formed on a flat field. A production control mark is a mark 
used in order to manage the production process of liquid crystal equipment, for example, is a mark which 
symbolized the processing conditions in a lot number, a model number, or various production processes etc. 
Furthermore, these production control marks are good also as a thing which is represented by what was 
evaluated, the bar-code-ized thing, or Dili Cord and by which two-dimensional bar code patternizing was 
carried out. 

[0098] Furthermore, only a mark is formed on a flat field. For example, if it is in the substrate used for the 
liquid crystal equipment of an active matrix, wiring of the scanning line or the data line, the switching 
element represented by TFT and TFD may be made to be formed on a flat field. Furthermore, the terminal 
of the semiconductor integrated circuit for liquid crystal actuation may be made to be formed on a flat field, 
and you may make it form a sealant. In addition, as for the configuration of a flat field, it is desirable to 
consider as the configuration according to the configuration of the element which is not restricted to the 
configuration shown in the above 1st thru/or the 3rd operation gestalt, and is formed on the front face etc. 
[0099] (2) In the above-mentioned operation gestalt, although the alignment mark 15 was formed of metal 
membrane 12a for forming the reflective film 12, the alignment mark 15 may be made to be formed with the 
ingredient for forming other layers or members which are formed on a glass substrate 1. That is, for 
example, an alignment mark may be made to be formed with the chromium used for formation of a 
protection-from-light layer, the pigment resist used for formation of a light filter, the metal which uses as a 
principal component further the tantalum used for formation of a switching element, etc. The same is said 
of the production control mark mentioned above. 

[0100] <The configuration of Erliquid crystal equipments next the example of a configuration of the liquid 
crystal equipment using the substrate for liquid crystal equipments concerning each operation gestalt 
mentioned above are explained. In addition, below, the configuration of the liquid crystal equipment of a 
passive matrix method is illustrated. 

[0101] (1) The high-reflective-liquid-crystal plant layout drawing 14 is a sectional view which illustrates 
typically the configuration of the high-reflective-liquid-crystal equipment using the substrate for liquid 
crystal equipments concerning this invention. As shown in this drawing, the front substrate 100 and the 
tooth-back substrate 200 are joined through a sealant 300, and this liquid crystal equipment has the 
composition that liquid crystal 400 was enclosed among both substrates. Liquid crystal 400 is a nematic 
liquid crystal which has a predetermined twist angle. Here, in drawing 14 , the substrate for liquid crystal 
equipments concerning this invention is used as a tooth-back substrate 200. 



[0102] The protection-fronrHight layer 101, the coloring layer 102, and a protective layer 103 are formed in 
the inside (liquid crystal 400 side) front face of the front substrate 100. The coloring layer 102 is arranged 
by the pattern predetermined in the resin ingredient colored either R (red), G (green) and B (blue). The 
protection-fronrHight layer 101 is a layer for shading the clearance between the coloring patterns by the 
coloring layer 102. Moreover, a protective layer 103 not only protects the coloring layer 102, but bears the 
role for carrying out flattening of the level difference between each coloring pattern of a coloring layer. 
Furthermore, two or more transparent electrodes 1 05 are formed [ front face ] in the improvement layer 
104 in wrap adhesion, using the front face of a protective layer 103 as a substrate. This transparent 
electrode 105 is a band-like electrode formed in the predetermined direction by extending, and is formed 
by the transparence electrical conducting material, for example, ITO etc. The front face of the 
improvement layer 104 in adhesion in which these transparent electrodes 105 were formed is covered with 
the orientation film 106. This orientation film 106 is organic thin films, such as polyimide, and rubbing 
processing for specifying the direction of orientation of liquid crystal when the electrical potential 
difference is not impressed is performed. On the other hand, in the outside front face of the front 
substrate 100, the phase contrast plate 107 and a polarizing plate 108 are arranged. 

[0103] On the other hand, the tooth-back substrate 200 which is a substrate for liquid crystal equipments 
concerning this invention has the split-face field 201 and the flat field 202 on the inside front face. And two 
or more reflectors 203 are formed in the split-face field 201. Specifically, each reflector 203 is a band-like 
electrode which extends in the direction where the above-mentioned transparent electrode 105 extends, 
and the crossing direction. The front face of the tooth-back substrate 200 in which this reflector 203 was 
formed is covered with the above-mentioned orientation film 106 and the same orientation film 204. 
[0104] In such a configuration, after the outdoor daylight from the front substrate 100 side passes a 
polarizing plate 108, the phase contrast plate 107, the front substrate 100, the coloring layer 102, and liquid 
crystal 400 grade in this order, it is reflected by the reflector 203, and it follows an old path conversely, 
and it carries out outgoing radiation from the front substrate 100 side. And thereby, a reflective mold 
display is performed. In this case, the orientation condition of liquid crystal 400 is controlled according to 
the electrical potential difference impressed between a transparent electrode 105 and a reflector 203. and 
****** and the dark condition of a display image can be controlled. 

[0105] In addition, although the liquid crystal equipment of a passive matrix method was illustrated in 
drawing 14 , this invention is applicable also to the liquid crystal equipment of the active matrix equipped 
with the switching element represented by TFT, TFD, etc. In this case, the reflector 203 in drawing 14 is 
formed for example, in the shape of a rectangle, and is connected to wiring through a switching element. In 
addition, in the liquid crystal equipment with which TFT was prepared as a switching element, patterning of 
the transparent electrode 105 formed in the front substrate 100 becomes unnecessary. 
[0106] Moreover, it is desirable to form various kinds of wiring, the above switching elements, etc. in the 
flat field 202 of the substrate slack tooth-back substrates 200 for liquid crystal equipments concerning this 
invention in this case. In addition, wiring here is a concept containing the terminal with which the 
semiconductor integrated circuit for liquid crystal actuation besides the scanning line or the data line is 
equipped. 

[0107] In addition, these elements that should be formed on the flat field 202 are formed of the process 
same with the alignment mark 15 having been formed of patterning of metal membrane 12a in drawing 1 E 
and drawing 1 F. That is, after the predetermined film (for example, film of a transparence electrical 
conducting material) is formed on the tooth-back substrate 200 including the flat field 202, wiring by which 
patterning was carried out to the desired configuration is formed on the flat field 202 by giving etching, a 
photolithography, etc. to this film. 

[0108] Moreover, the element formed on the tooth-back substrate 200 is not restricted to this. For 
example, the sealant 300 shown in drawing 14 may be made to be formed on the flat field 202 of the tooth- 
back substrate 200. 

[0109] (2) In the high-reflective-liquid-crystal equipment illustrated to the transflective high-reflective- 
liquid-crystal plant layout drawing 14 , although there is an advantage that actuation by low power is 



• possible, the problem that a display will become dark may arise under the situation that outdoor daylight 
does not fully exist. In the transflective high-reflective-liquid-crystal equipment shown below, while a 

- reflective mold display is performed under the situation that sufficient outdoor daylight exists, a 
transparency mold display is performed under a situation with inadequate outdoor daylight. 
[0110] Drawing 15 is a sectional view which illustrates typically the configuration of the high-reflective- 
liquid-crystal equipment using the substrate for liquid crystal equipments concerning this invention. In 
addition, the sign same about the part which is common to the liquid crystal equipment shown in drawing 14 
among the liquid crystal equipment shown in drawing 15 is attached, and the explanation is omitted. 
[0111] The reflective film 205 which has opening 205a is formed in the split-face field 201 of the inside on 
the front face of the inside (liquid crystal 400 side) of the tooth-back substrate 200. And the coloring layer 
206 and the protection-from-light layer 207 are formed in the front face of the tooth-back substrate 200 
in which this reflective film 205 was formed. In drawing 1 5 , although that to which the laminating of the 
coloring layer 206 of R, G, and B3 color was carried out is used as a protection-from-light layer 207, a 
light-shielding film 207 may be made to be formed with resin black or multilayer chromium besides this 
separately. Moreover, it is for carrying out flattening of Yamabe on the coloring layer 206 in which the wrap 
protective layer 208 is formed according to the split-face field 201 on the tooth-back substrate 200 in the 
coloring layer 206 and the protection-from-light layer 207, and the trough. Furthermore, two or more 
transparent electrodes 210 are formed [ protective layer ] in the improvement layer 209 in wrap adhesion, 
using a protective layer 208 as a substrate. Each transparent electrode 210 extends in the direction which 
intersects the transparent electrode 105 on the front substrate 100, and is formed of ITO etc. 
[01 12] On the other hand, the phase contrast plate 21 1 and a polarizing plate 212 are stuck on the outside 
front face of the tooth-back substrate 200. And a back light 500 is arranged on the outside of a polarizing 
plate 212. This back light 500 has the fluorescence tubing 501 which is the light source, and the light guide 
plate 502 to which the light from the fluorescence tubing 501 is led all over the tooth-back substrate 200. 
As a back light 500, LED (light emitting diode), EL (electroluminescence), etc. can also be used besides this. 
[0113] In such a configuration, after passing a polarizing plate 108, the phase contrast plate 107, liquid 
crystal 400, a transparent electrode 210, and coloring layer 206 grade, resulting in the reflective film 205 
and being reflected by this reflective film 205, the light which carried out incidence from the front 
substrate side follows an old path conversely, and it carries out outgoing radiation from the front substrate 
100 side. And a reflective mold display will be performed by this. 

[0114] On the other hand, the light which carried out outgoing radiation from the back light 500 passes a 
polarizing plate 212 and the phase contrast plate 21 1, turns into predetermined polarization and passes 
opening 205a prepared in the reflective film 205, the coloring layer 206, liquid crystal 400, the front 
substrate 100, the phase contrast plate 107, and a polarizing plate 108. And a transparency mold display 
will be performed by this. 

[0115] In addition, although it was made to realize a transparency mold display by preparing opening 205a 
for every pixel in the reflective film 205, you may make it be the following in drawing 1 5 . That is, you may 
make it permeability make it function [ reflection factor ] as a transflective reflecting plate around 10% just 
over or below 85% by setting thickness of the reflective film 205 to 15 thru/or 20nm instead of preparing 
opening 205a. 

[01 16] Moreover, although the liquid crystal equipment of a passive matrix method was illustrated in 
drawing 1 5 , this invention is applicable also to the liquid crystal equipment of the active matrix equipped 
with the switching element represented by TFT, TFD, etc. In this case, the transparent electrode 105 in 
drawing 1 5 is formed for example, in the shape of a rectangle, and is connected to wiring through a 
switching element. In addition, in the liquid crystal equipment with which TFT was prepared as a switching 
element, patterning of a transparent electrode 210 becomes unnecessary. In addition, it is desirable like the 
above to form various kinds of wiring etc. on the flat field 202 of the tooth-back substrate 200 also in this 
case. 

[01 17] In the liquid crystal equipment shown in the above (1) and (2), the alignment mark formed in the 
tooth-back substrate 200 concerned is used on the occasion of junction to the tooth-back substrate 100 



and the front substrate 200. Since this alignment mark is formed in the flat field 202 of the tooth-back 
substrates 200 t it can carry out alignment of the tooth-back substrate 200 and the front substrate 100 to 
high degree of accuracy. Consequently, there are few duplex projection and blots, of a display and they can 
realize the high display of a contrast ratio. 

[0118] <F: Explain the electronic equipment which applied electronic equipment >, next the liquid crystal 
equipment illustrated above. As mentioned above, these liquid crystal equipments are used under various 
environments, and fit the pocket device for which a low power is moreover needed. 
[0119] First, drawing 16 A is the perspective view showing the configuration of the portable information 
device which is an example of electronic equipment. As shown in this drawing, the liquid crystal equipment 
121 concerning this invention is formed in a portable information device 122 body upside, and the input 
section 123 is formed in the bottom. Generally, a touch panel is prepared in the front face of the display of 
this kind of portable information device in many cases. For this reason, although it was called the pocket 
mold and transparency mold liquid crystal equipment was used for the display in the former in many cases, 
in order to always use a back light with transparency mold liquid crystal equipment, power consumption 
was large, and the battery life was short. On the other hand, since a display is bright and skillful also in a 
reflective mold or a transflective reflective mold, the liquid crystal equipment concerning this invention is 
suitable for a portable information device. 

[01 20] Next, drawing 1 6 B is the perspective view showing the configuration of the portable telephone 
which is an example of electronic equipment. As shown in this drawing, the liquid crystal equipment 124 
concerning this invention is formed in the front upper part section of portable telephone 125 body. A 
portable telephone does not ask the inside-of^a-house outdoors, but is used in all environments. Although 
used especially in an automobile in many cases, in the car [ at night ] is very dark. For this reason, it is 
desirable to use the liquid crystal equipment of the transflective reflective mold which can perform the 
transparency mold display which power consumption gave a low reflective mold indication Maine as a 
display, and used the fill-in flash if needed, i.e., the liquid crystal equipment shown in drawing 15 . With this 
liquid crystal equipment 124, the transparency mold display of a reflective mold display is also brighter than 
conventional liquid crystal equipment, and a display high a contrast ratio and high-definition is attained. 
[0121] Then, drawing 16 C is the perspective view showing the configuration of the watch which is an 
example of electronic equipment. As shown in this drawing, the liquid crystal equipment 126 concerning this 
invention is formed in the center of watch 127 body. The important viewpoint in a watch application is a 
high-class feeling. As well as contrast being brightly high, also since this liquid crystal equipment 126 has 
little property change by the wavelength of light, its coloring is also small. Therefore, as compared with 
conventional liquid crystal equipment, the display which exists a high-class feeling very is obtained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] A is the top view showing signs that the photoresist was formed on the glass substrate in the 
production "process of the liquid crystal display concerning the 1st operation gestalt of this invention. B is 
an A-A' **** sectional view in drawing 1 A. C is the sectional view showing signs that the front face of a 
glass substrate was split-face-ized in the production process of the liquid crystal display concerning the 
1st operation gestalt of this invention. D is the sectional view showing signs that the photoresist was 
removed in the production process of the liquid crystal display concerning the 1st operation gestalt of this 
invention. E is the sectional view showing signs that the metal membrane was formed on the glass 
substrate in the production process of the liquid crystal display concerning the 1 st operation gestalt of this 
invention. F is the sectional view showing signs that the reflective film and an alignment mark were formed 
on the glass substrate in the production process of the liquid crystal display concerning the 1st operation 
gestalt of this invention. 

[Drawing 2] It is the optical microscope photograph which photoed the alignment mark formed in the flat 
field on a glass substrate. 

[Drawing 3] A is the top view showing signs that the photoresist was formed on the glass substrate in the 
production process of the liquid crystal display concerning the 2nd operation gestalt of this invention. B is 
a B-B' **** sectional view in drawing 3 A. C is the sectional view showing signs that the front face of a 
glass substrate was split-face-ized in the production process of the liquid crystal display concerning the 
2nd operation gestalt of this invention. D is the sectional view showing signs that the photoresist was 
removed in the production process of the liquid crystal display concerning the 2nd operation gestalt of this 
invention. E is the sectional view showing signs that the metal membrane was formed on the glass 
substrate in the production process of the liquid crystal display concerning the 2nd operation gestalt of 
this invention. F is the sectional view showing signs that the reflective film and an alignment mark were 
formed on the glass substrate in the production process of the liquid crystal display concerning the 2nd 
operation gestalt of this invention. 

[Drawing 4] A is the top view showing signs that the laminate film was formed on the glass substrate in the 
production process of the liquid crystal display concerning the 3rd operation gestalt of this invention. B is a 
C-C **** sectional view in drawing 4 A. C is the sectional view showing signs that the front face of a 
glass substrate was split-face-ized in the production process of the liquid crystal display concerning the 
3rd operation gestalt of this invention. D is the sectional view showing signs that the laminate film was 
removed in the production process of the liquid crystal display concerning the 3rd operation gestalt of this 
invention. E is the sectional view showing signs that the metal membrane was formed on the glass 
substrate in the production process of the liquid crystal display concerning the 3rd operation gestalt of this 
invention. F is the sectional view showing signs that the reflective film and an alignment mark were formed 
on the glass substrate in the production process of the liquid crystal display concerning the 3rd operation 
gestalt of this invention. 

[Drawing 5] A is a sectional view which expresses the configuration of a glass substrate typically. B is the 
sectional view showing signs that mask material was formed in the 1st manufacture approach of the 
substrate for liquid crystal equipments concerning this invention. C is a sectional view showing signs that 
the 1 st etching was performed to the glass substrate, in the manufacture approach of the above 1 st. D is 



- the sectional view showing signs that the mask material on a glass substrate was removed in the 
manufacture approach of the above 1st. E is a sectional view showing signs that the 2nd etching was 

* performed to the glass substrate, in the manufacture approach of the above 1st. . 
[Drawing 6] A is the optical microscope photograph which photoed the front face of the glass substrate 
after the 1st etching in the manufacture approach of the above 1st. B is the optical microscope photograph 
which photoed the front face of the glass substrate after the 2nd etching in the manufacture approach of 
the above 1 st. 

[Drawing 7] It is the optical microscope photograph which photoed the situation of the split-face field 
formed by the manufacture approach of the above 1 st, and a flat field. 

[Drawing 8] It is a graph showing the measurement result of the height in the split-face field and flat field 
which were formed by the manufacture approach of the above 1st. 

[Drawing 9] A is a sectional view which expresses the configuration of a glass substrate typically. B is the 
sectional view showing signs that mask material was formed on the glass substrate in the 2nd manufacture 
approach of the substrate for liquid crystal equipments concerning this invention. C is the sectional view 
showing the situation of the process of etching in the manufacture approach of the above 2nd. D is a 
sectional view showing the situation after the etching termination in the manufacture approach of the 
above 2nd. E is a sectional view showing signs that the mask material on a glass substrate was removed, in 
the manufacture approach of the above 2nd. 

[Drawing 10] A is a top view showing signs that the stainless-steel plate has been arranged on a glass 
substrate, in the 3rd manufacture approach of the substrate for liquid crystal equipments concerning this 
invention. B is a D-D' **** sectional view in drawing 10 A. C is the sectional view showing signs that 
abrasive powder is sprayed to the front face of a glass substrate in the manufacture approach of the above 
3rd. D is the sectional view showing signs that the flat field and the split-face field were formed on the 
glass substrate in the manufacture approach of the above 3rd. E is the sectional view showing signs that 
the metal membrane was formed on the glass substrate in the manufacture approach of the above 3rd. F is 
the sectional view showing signs that the reflective film and an alignment mark were formed on the glass 
substrate in the manufacture approach of the above 3rd. 

[Drawing 1 1] It is the sectional view expanding and showing the split face of the conventional substrate for 
liquid crystal equipments. 

[Drawing 12] It is drawing which illustrates the configuration of the measuring device for measuring the 
reflection property of the substrate for liquid crystal equipments concerning this invention. 
[Drawing 13] It is a graph showing the reflection property of the substrate for liquid crystal equipments 
concerning this invention. 

[Drawing 14] It is the sectional view which illustrates the configuration of the liquid crystal equipment using 
the substrate for liquid crystal equipments concerning this invention. 

[Drawing 15] It is the sectional view which illustrates other configurations of the liquid crystal equipment 
using the substrate for liquid crystal equipments concerning this invention. 

[Drawing 16] A is a perspective view which illustrates the note type personal computer using the liquid 
crystal equipment concerning this invention. B is a perspective view which illustrates the pocket 
communication terminal using the liquid crystal equipment concerning this invention. C is a perspective 
view which illustrates the watch using the liquid crystal equipment concerning this invention. 
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3 

ftJBlttriM&i. ^»SlftJ*»©IHWt:fiFft'r*fB2 

TBtoftfc«*£m©««K:tfiE* i 

CfcfflEUJaH3«fctf«»*»J*f * Z 1 

fiW©ffi*K flflEUJ** J:tf#ffl*»J«f « Z. <t «r4«flt 

£f 4i**H2 o fc?^©f&.§iesffl««cD§aig:#i£. 
u 

«*»;:** LTi ? > ^£S£f £ £ *¥sWl if -5 M$g 
2 0 75^2 2©V»fn*WrS5«0»(SSHfflS«©$aa§ 

[0 0 0 1 ] 

IcWf «. 30 

ft fc«>. {£*B»m*rtb£0ft £ i#T£ft i V> -5 fL&ri* 
[0 0 0 2] ICf, ±BRWK©*®* t «tffi«T?** 

<&4itv 0 fc|BjBtf*±i;»ft. 40 

K'UT^jsanTiifc. f&*>%. sf. #5**©* 
affiftanfciifc. ±JEUfcR»»j6«»j*an*. eft 

fcJ;B, jg&8g©gSte. #5-7.»1£©Slffi#Ki!*3.ft 
fcfiffiifcft. «£^T, S«BC±«RM»1 m&\z 

*aanft. so 



[0 0 0 4] 

[fSW**«P*l,/J;5tf L*»Ufc.*«&, ±15* 

ffiK«fcfttt. #7*Sffi©:i:®#ffiEfb£ftTL3:3. 
fcT, **¥S&¥ffi±K#J«Sftft'**75-f 
j.v-/;^^^ yz-ytfptt*:* &®<b£ft7c«®± 

[0 0 0 5] fi»tt«5SW*ttt»*fc«>ft:tt. A 

ffi^banfcaffic*t>T, uii«i*«*8aMi;:»j«aft 

tt, W*»J©&£*W*#fl*fcJfcUTUJi£iJWBB9 

[0 0 0 6] £©j:-5fc. ffi*©*ftCJ:t>T*a«ift 
[0 0 0 7] 

K«s*T&aftfct>©T»?K a«©ffiffi<fcic^Hbfc 

Mgl^ofJiSM < f * £ i*»T* ft«*il2£« 

it^-asssutf *ct*awtf 
[0008] ±ES«*rit*fcf *fc«>. ^©sswtt. m. 

ffiBf ftttflg»S*«-C*oT. AftEKJuitt©£9 

ftfcttffijRfcifeWU ffiE&fittttC&ttftttEUifll 

tt. ^©M±f^5We¥fiiS#£^tJ¥®^T©iiS£T 
*ft£t*:W*iLTV>ft. 
[0 0 0 9] frd>ftttA£«ffl£«l;:«J:ft& &S«* 

i¥S^i#S^W»-^$£ttT^ft;ti&, 

± k a»J5t*a*#tt **f ft R9ttta**j« a n* — 

«±K»fiEf ft^iJ^T**. 
[0 0 10] ft*; *ft««0-t^lry^***ltf 
fti, ¥ffi«*i«ffi»Wi©«fi£tt5 *im£tTT» 
ft£ij&*a$ 

[0 0 11] £Ac. A«F&R»«rtt«:»ftfc»K:tt. - 
Slt^ItL^. RftttKtt. #llj«©!fi5a*&tt» 

S5©ss$a*g&tK i ^©djgB©]l±i, -e-fttc 
B«rr ftiij»©iB±i©re»i#, a-ajgEzrtiin^Sct 

[0 0 12] Z\Z\X\ ±E5SWt*»tft¥S«*t:. Bf 

Jlv— ^«¥^%Ae>nft„ -n?>ffl?-^^¥IS^l: 
^iiKanstSfiictf ft^t(l<J;0> mffi«S^±fcpfi!ca 
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5 

[0013] 77^f^> £ LTlt #J*. 

tf. *SK*a*«fflS«£te©»«fc£fl&9£fc>1i:aR 
K. Pii«<Dffl»6!l&&i*^bt5fc»077'f 

*&«■*««*©»/£. ti y-y * )i5>%.tz\zm9tm 
©»j£. SfifltO&ffi. ->-;w<D9igij, /i*^©»« 

ft 3 J; 5 1 L T fe J; v>„ 
[0 0 14] IS^Sv-i/tLTte, tsjAtfo 

**-rB#***f<5te»©v— d7*«ai6tfe,n*. e:© 

3 - H it E CttS S *l£ «fc 5 K 2 a - F n 5> - 

>flssftfc*>©tt£j&«*tf&n5. 

[0 0 15] CICIT, JMBgrncfcttSTS**!;:. ss«g 

&& : r—9l&m<DW!te* SfcHTFT (Thin Fi lm Tran 
sistor) ^TFD (Thin Film Diode) fC^Sns 
MyZ-yiftt* »^«B^©#*#*«lsII&©*F 
«*^tr«*T**. cns©Ei»a«»jSS 

[00 16] SSCtt. *^Wf'*5^S¥ffi®«t, -> 

ttitox^- tj-a«-&tfSftaj&«, ffi®tc->-;i/«^ 
*©3%©*»«sj&*¥ffifi*K»j*an*mi:LT 

[0 0 17] ±'ffi5BWC*^Ttt. ffi®1S®(c*3 

tt5«*ati£Ry, IW^Ra, tjS?^tSR 

zfc,fclPPJ%»*SmjW»j£©$fifflrt©ffiT**££# 
IJIM. -rftto-S. fiffi«*©Sffi»tt«:, ^Kffiffl 
®i£± ic $ «t J; -a TBf MORI* «rtt**» 

ttffi**K:*stt***BSRy. ^ffi¥£lffl£Ra, + 

[0 0 [1 8] $t\ **itS2Ry£0. 27553 /zm£ 
U IifMJRa$:0. 0 27550. 3um£U 
«JBB+jft¥^ft3R zifiO. 17552. 5/imiL, bS 
E 3 P«S»fiSm*«4 75S6 0 /tmit5i:i^i*L 
H. St. WcSSRySl. 57552. OymtL, 
gfl5¥i3ffl£R a£0. 1 57550. 3/imtL, mi 



(4) 

t^fiSRz*l. 37151. 8 *imfc.U MET 
iSSfiSmflU 5 7552 5 umiLttiiK 
[0 0 1 9] ft*ilS£Ry£0. 7M1. 

2tfmiU JWR¥i%fiSRa&0. 17550. 2«m 

tu aaE+js^a^ r z * o . 57551. 0 umt 

U HfifB¥i3i£fiSm£3 57555 0 (imtLTfeJ; 

. <,' «*i!5£Ry£0. 67551. 2 umt 

U Si^f^Ra^O. 0 57550. 15/zmi 

U HfltB+^^ffi^R z ^O, -5 7551-, O /xmi: 

10 U mIfB¥i3&gSm£ 1 57552 5 /imtLTfeJ; 

[0 0 2 0] «*S5£Ry£0. 4 7551. 0m 

mtU If¥WRa*0. 0 4 755 0. lOym 
tU +^tSRz*0. 37550. 8wmtL, 
¥i%i£fiSm£8 7551 5 /imtLTtiiHL 
£Ry£0. 8 7551. 5 nmiU iWM^Ra 
*0. .0 57550. 1 5 )imtL. tiSWfiSRzS 
0. 77551. 3 umtU ¥i3&ftSm£ 8 755 1 5 
u m t T-5 £ £ *># A e> 
20 [0 0 2 1 ] — ISWfC, STN 

3>h^X hJt©ffil»A*f&*jjM*tta«»5n 

«. B3«fc««tt©JBvw£v>A««*K:*TrE»3££ 

*aSfS(&Stt&lJ. ftoT, STNiSS^-Ktffl 
'DiMJ£3teE»#tt©EWK*m»*©#3Sl,V>. 

30 sn*>E»Bt©Ej«#ttj&». ifeffli^as^ttia 

JtK#U>jMF*^it»*STN*a*-KC*S^T 
«. R y *J:tf+.*^llS R z *T*5«tt 

a S:/jNS<-rS ' tCitJt, fSa®©J?*-©. ®l*l© 

[0 0 2 2] TN (y-f^T7H*7f7i') « 

St- A/4«*fffflLftTN : E-K. SH (X 

znzmmMiz, jtttWj£^ftaKt>fc5. s^t, ^ 
n^©?«a^- H«rffln^*a*«t*v»Tf4, Jtuw 

mik&wm&mz&^x. t-W^a^Rz©^, ¥ 

so J9jSfiSm©«j>©5-&©^< £&-:£©!*«■*-*£ 
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[0 0 2 3] ±jfiUfc»ffl€r#*'r*fc«). * 

gffl Sffi k is it 2 w-mmm. iz m & s tut t v -i * > h 

^-F-cj£CT»®®i£©fem££;-f lcg£U JfOfft 

[0024] ±»Lfc«H&«p»-r*fc»e>, #fg 

TI^. WES®©?*, BtfEVT-^^tCct-^TStin 

ffifiBiiT&oT, fi(»Eiija©]H±fl5**WEv^^#K:«t 

KfiBftb, iWE-:#©S*©ffiE»B*«£#-r4"ffi 
30«»*©»«t»^ir*J:3»:. (WE— »©S«*ft^ 

liCiid'T'fS. 30 
[0 0 2 5] ±EVXi7tJtLTtt, 7.* hl^v 

*t-tnew©fi*t©**sw*t:-r* c t3o*T# 
a. *ft««©**«*t:»«"r*««f7x^ 

«©BBP«tUfc«^. ¥fi«*iftB«*£©*JM« 
8«©±fflfcife«)*a^«*©W#£^:*<-rai:t** io 

[0 0 2 6] fc*, ±E«»*V^^«iUTfflV^fc« 
7U+V)S. ^y>3.IS*©Bl*lliS€:jpJfflLT±E 

v^^tjsra^nBiwf *;:i* t ai*L/i'». z\?-tn 
«, ms<. «TTa©®^jr^-r^-t 

attire**, cnetntfe. tjx'O-v* * 



©rattwiSHs'gi&KfTSciitfT**©-?. «rft&jr* 
tt©¥s«**»i«Ts»dfwtt, ftWf;afc:&i*T» 

*- 

[0 0 2 7] Sfc, vXj'WOftSU. ±»bfc«k5a: 

n^07-f;i/A£ fe^fltD # tt^T £ £ £ £ <t o T , - ±f S 

A«©£to»T5fe«fc*m«:ffllr>. a»^fBftfcI8*:± 

[0 0 2 8] fZ&. ±EI3ig7jffilc:43V>T. (ME—:*© 
mtt©#ttfc*f**l IKIlffl 
©IH IHI K ISflE-T * * 2 ife & 40 <t£-£tlfc©£U ffi 
EftBft©»Ctt, WE«lft)««i«rEJB2iia*«t 
T®!±ij^;ftW«E5fflgSfc£ffl»/>T, mlE-7j©atttC 
xy^->^*irrctR:«k-3T. t»Ev*?«fc:«fcoT 
Bt>nfciB*an©1fi*K:«lEJIi l ttJ«*©»*Kl6l5 
fclSEilJ«*«t^«»«:»riE - t*£i:36 t SI*b^. - ? 

-rntf. vx^«id«toTffit»nTi>7tt^^^?£ffi®^ 

-r*USU K£*?fc«A.fc8«*»ll3fc£««©K«& 

*». ±E*aa«tturtt. m-i-fiBB. mm. « 

>=E=.»>A«©5*©Vsm*»*fctt*»«:, 

t/j:**ftS«fflai«©isc»fc«i;T. a-SBfje©"^ 

^tC. *{k*^K*}§jK©*-TjKSSBffl»«Sr®Sb 

7c*^, a»s«©^ffijo*^-»cxy^>^ansfc 

»©«/jNft:aj»t««tft#T4ftffifll«*»lSf*il 

[0 0 2 9] ±E«jfi*ttK*WSftiB<b©IR 
^J:oTaton3tfB«K^©iS*lcS9EilJ«fe«t^«« 

1*7*77 K$aa^-73©»«©SffitcMbT*6-r©T* 

75 t -;i'*©*«*{Cl|P«*IB:»tfc , b©'fcffl^Sit 
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[0 0 3 0] ft*, ±ifiLfc*»jfi*Sk:*V»T«, lift 
«t o THfeftT^&««* itflfll3ftffi««te-» LT-X * • 

iS3&«it*UTU*5t^5raH*«**. ±e 
[oo3i] sit, *^Bja, sefla£i*Krf5-#© 

»*|[T5tiBi«T»oT,' MElU«©]H-hW**fflE 
£ *f J; -a THtenfclB^S^trTiBfiilT©* S t 
ft-5«Bi««t*lffifllT-&^tS«f»tL/T«ria. CCD 
§Sig#i£(C J; oTfc. ±EttA£B©ajfi£&£H*© 

[0032] a*>\z. z\<Dmikgiwmm&<Dgimjjmz 
*htii ys0Eftagaffi£«&. ««©»«swr* 

Jbt^ ©£U WEfiiBftOIBCtt, ffiE$l 

fflJ5£#) t iiftfESit 2 i MJ 2> fflSfKS: 

E«ftaBfllS«©*ffiK:*fU fflrEV**#fcfl"UT <o 
3 ITS ££K«koT. ^m-?*>7mz& 

[0 0 3 3] ::t, ±E?KJIgBft£&©Sli&$&l;: 
*^T*>. WEaiBftO»^flftEv^i7«*|»*L. £ 

Kv^^*rc«toT«tonTt»fc«a*«t^iaEaffi<B 

[0 0 3 4] 

mwommoMM] sit* **93o*a»»ic3v»T 

HSi*#J!BUTtt9rr*. so 



70 

[0 0 3 5KA: i(!( B B agifflltS>*Si!l]l:«5^g 

wm&mzte, mghmtttfa-fz&MMizmftmi&iiW- 
iBm&ttfM&L-znzo z\z\x\ immmtLti., s®± 

fc*»©««tt£iB£tt*££:rr*»«T»3. ft 

.»#.£. -75, Sffi^¥ffift^Tfe-5. 

£, *©»ifc£iS©«Ei ft*. 

t»4. i*©^f7xs«36»6 4tsco«asafflSS3&** 

[0 0 3 6] (A- 1 : »l|^«S»ffi) HI A 

7SSH1 F*#BHbT, #3BW©a 1 £;«#8K«<&« 

ft*affla«©«jt*ffiicr)ir»TRwr*. ft*, 
te&e*©*#*£"r*fc«>. rttcitR 

£Sft£-t*T£><g>o 

[0037] *-*\ ^7^a«i*«ffl**n*. ;:©# 
^n-s^ic. #7*g«i©s®©-5-£. *&h§£b© 

zSXhl 3 a <DMfc\Z\t. MA«7U+VWffi5:fflU 
*- 

[0 0 3 8] 1HT, 0 1 Cir^$n-5«t-5lC. 
S«l©*S©-5t-, 7*H/y7M3al:<k?Tl 

toftTv>&^ffl«a*affiflssn<&. ft*. ^5xssi 
«®©ffi®{t®stc^^T«^Kfi-rso 

[0 0 3 9] ^cf', 0 1 DtC^$n-5ck-5{C, 7*bU 
S?*M 3 aj&WSSn*. £©*£*. 
— 7j©g®©-5*>. 7*hl/y7hl3a^j4$nt 

Mttl 1 <hft-5. 
[0 0 4 0] SeUT, @ 1 E{'^$n-5«t-5IC. ?a® 

* i 4 tnmmvi 1 1 1 £*rr stf^xas 1 ©£® 

iZ. SWtt«r*-r**«Rl 2 a**»riJ*n5. £©£ 
Ml 2 att, WAtfT'JUSX^A^fctta*©!*** 

[0 04 1] 01Ffci$n5J;pl:, 

fcffiyj-rsa* crftfc-^. asi«*i i) t, ¥mm 

n*. C©^M^ 1 2 a©/1^-x>i/t3«, 
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-=->?2ntz&mmi 2 a©?*., mmmmi i±iz 

SlfflKtt, ffiSSM^l l©«»fcilj«£e«4:*Elftl, 
ill tartan 3. -Tfcfct. ysttKfttt 1 2 I;: 

*f * > KVr-^-l .5 i.LT«j c,n*,- -0 2 
2 1 5«. *H*fi»JBt«5^7^*«l «©^f5 

[0 0 4 2] £U:jRL&*i8©«, Mil 2i5j;rj:7 
7-f^>h?-^ 1 5«^nH77Mlffl*I 
(C. Klifc*#S:ftlHlT*fcft©««*Bfflit»a»»j£ 

TasD£toan7V-#©#7X*«iBn?»^T, ->-;u 

[0 0 4 3] -»Oj!f57.a«*«IA»)#toSn 
SlgfciSHT, ±jZfibfeT7< ^>hV-i7 1 5#ffl 
lr»6n*. Jtr^WtCli. J^T©iIDT&5„ ^J7XSS 

v— ^«t»riEans. fit, 5K*©^7^a«±©7 

* > K-i- S^aa-&fcttJ8Tfl!i0 3 H t 

TtrS. ^OIi0^t)-e-XgtC45^Ttt. 77 

V — *£Kirr*©J&*— «WT»*. £©7jj££ffl^7c 
75-f/> hv-^*«JB)«Snfc*7X*«0* 

l:»lTLil\ 77-r*>hv-*©Bg»#HJi£ 

[0 0 4 4] (A-2 : SfS2H»12ffi) 03 A75 

[0 0 4 5] *Hlfi»JBK*t»T«. B3'A*5j:tfB3 

BK^ansJc-Ji;:, #7XS1£i©Sffii;:i5tt£2® 

»san*. -eiT, ±mmimmmmtmm. i3cc 



(7) 

/<? 

#5XSffilS®©5*>©:7;*- hl^T. H 1 3 alt 
i o TlbtlT 1^: 2 -POR M«*5f 1 4 tU 

5-73, ^nsManmnKBG* 1 i<h&5. 

[0 0 4 6] Jfcfc, ±EJSlHJfi»JBtra«. 0 3 Etc 
^^n^i^tc, ^7XlSl«)4Il;^II12ai(|5 

jgiasna. -e-lt, 03 Fc*sti*«t5K. 
10 -n>^anfc*jRBii 2 a©5-&, atsffKucffia-r 

Sffl«±©&«RttRStBtl 2£fc*-#. ¥S«*1 
4±®iIIl 2 att, «AtfH2t* - r»«t:/X3' — 
— >^anT75'f ^>hv— d7 1 5 t&S. SX'&<DM 

'•©BtW£#l«T*. 

[0047] *^Mj&m&£tf±izmmffii&m 

cnancb. «Atfx#*^«fiB&£©«jB*m 

£ "7 X 9 h L T m ^ 2> Z\ <h T" # 5 „ 
20 [0 0 4 8] (A- 3 : m3mMMm &IZ. 0 4 A7b 

i04f^#iit, *%w<D%zmmi&mz&z>m§k 

S«ffl**©«i6*S€rittWr*. 

[0 0 4 9 ] *HSS^ffi(C*3^Ttt, 04Ai5cktf04 

V7^t}tLT75^-S7-fMl 3 b#fl&0ttttS 
n^. &i5, ddTte, 8mmX4 5mm©IJMI; 
a»rl/fc7S*-h7-fMl 3bMl^nti§?; 

[0050] m^x, 04 ctc^an-5«t-5(c> ±iBm 
n TBfcnfc««0W©««j&««swt;a titt, 

75*-h7^f^Al 3b»i$n^-(i4D) . £ 
©IS*. 3!f77iil a®©3%©55^— N7-f JPA 
1 3 b(CJ;-pTSt>nT^ri4 0©te^M^¥a«i« 
1 4<h&5-7j> ^n«fl.©M«(iffi®SC*£ 1 1 tte 

<£>„ 

[0 0 5 1 ] ±EJBl3ll*fi»J8tH«KbT. ft 

ffifiH^l l©-5*©**«*tfflS-r*1B*fcKWKl 

2jj«jgj«an4-*. ¥ai«i 4<D~mzT7-i *y 
■*-©sjMm£#wr*.. 

[0 0 5 2]<B: TffiiB«*J:l^tti5<B«©»«S*fli>- 

[0 0 5 3] (B- 1 : mi ©S!3g75i£) ST. 0 5 A 
715H5E«r#BBLT. ^7 7.S* 1 1 4 *5 

«ktWHSi««i l *»ffc-r*fc«&©5BiO«ifi*jSfct? 
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[0 0 5 4] ^T, H5AH # 1 ©0rflB* 

jfi**icwKifUTv»*. mmizTF-znz&viz. z\<d 
#5xMin mmvtmmw2£. z.<Dmm^m^ 
2 <omm m zmtbZ) «t -5 tc#ffi-r zm s^mw 3 1 

[0 0 5 5] £1*. ±8B£-ilJEJ&S&te:fcV»T;S bfc^T. 

[0 0 5 6] fcXy^^jolflSSftifctf^X 
SIS 1 £>Sffi±<DErr£©feBtc, H5 B{c^£n-5J;5 

[0 0 5 7] i^T, ■Z<DjS'?7>&1fclW> 3 0wt% 

pj&sns. ^ett«ig^2*5«j;rjc^a^fip^3 

■6. ^b7JP5X^A:fc£tfiMb^*v^A^©fiJc 

nfc«*«fl-©#7X*« i ©SiBott^siiJKtfcjt 

»;h7-f«jfil0CfiSU fe©»lr»«3-a«e«5 1 1 

[0 0 5 8] tt^T. !5DI;^n5J:5l:, 77^ 
1 3A^Sn5. VX^Ml 3^JBfi£^nT^fe«S 
±«E3(Sl Xy^>$ f #ifi;£n&^fc«>, 

[0 0 5 9] ^XMlCilCMLT. 

i, 4 o w t %<D^itr>^~^h,7^mmt.ffimm\t 



(8) 

*fflSC«fcD» iaLt*yh7-i'ifil.0t. «8B 
T. £©IS£. B5EfcjS;Sn5J::>K:. #57.Sffil 

3^fi£$n^*^fcss^«. »& 
jfcfcuu»££wt«:*rrsaiBfitti itas, |6B 
a, ;:©a»fc*tts#7;*»«i*iB©*^£iMi?L 

X y ^ > *fHk<D-ti7 XS« 1 (C*f LT£ 5 2 X y ^ 

io >^iB»©5SSi£H:ttLT, »6jo>fc»iEa«#/*Sn 
[0 0 6 0] H7tt, S62X5/^>^*«JfiSnfc 

BH:*i|fflftiUaSt««t«:Wr*aiB*«l U^X 

[0 0 6 1 ] 3 0iSil:, 

fc»LT»2Xy^>y*Jfi-r;:£t>-jfr**. 

^js^n;tm«ttt^2x-v5 c >^^$n-r, ^na 

^©MttKttXy^^MteSnaittfc*. .-tb 
T, £©*§*, fI®*14tIS«l l<h©itS<&^ 

[0 0 6 2] Z\tl\Z%iV. *HSfi^SCcfeUT«> VX 

30 t?ift\ 3*«»*snfcac^7^*«i©±ffitc**bT 

*1 1 i©!(ifilS*«a:^-rs©S0»'r*il4:A*T* 
■5. 0 8te, i 7 l;iLt^7^IS l 8B©*IM 

(Ka) ©ai3e«s**aTi'57Tft*. astern 

-S>J;5(C, ±ifiUfcIg»c«fcfttf, #7XS1Kl«ffi© 
5*>©¥ili5«cl 4iffiIIil 1 £©iS{S;3l£l Mm 
gftlcWAS^itfT?**. CldT, -j&W&j&JIgB 
OtMt'^U5/im8lT*5i>6. ±iEIgC«J: 
5T»6nfc3lf5^IlS 1 tt. -Kttfc*ft8«©*« 

[0 0 6 3] (B-2 : »2©»Jfi#8s) H9A 
71SH9 E^IWHUT. ^7XSS 1 J~¥i§fig« 1 4*3 
<fctfaffi««l lS:»^-rafci&©«2©S!ifi^j*tt3 

[0 0 6 4] ^0^7XMlll i9Al:^^n^J: 
KlB.««ifi#2t, ^©tHStt«Sifi#2©IHlM 

so «att*jfi#2^»K:J:oT»j«sn*— 



ft §82002-23157 (P2002-231 57A) 



15 

Ml MM* 3 tf7)Vt> 'J &M*T)l-t> U ±M&m\z 
£?TBtfL2nz>&lz&^T. ±BSB 1 ®«it*ffiK* 
1 tfiIl/Tl>5. 

[00653 1 4 trajs-r^sfctfuv 

5w t X©#flS*****«K. 2 5^(^*5 
V»T58>|HJ8«aiR<£ft*. »W.,H9Bl:SSft4 

- i C tfy zm®. 1 ©S®©3*,©¥iltg*8>l- "4*5*»~ 

[0 0 6 6] £©#77.M&1#, *ft;**16a« 

3 0wt%. ^t;7> ; EX^A^4 5 W t 

CiT. H9Cl:*Sns«J:3l:. 3?5^S«lS:i« 

-*-*##'© -5%, !HB4i5iifflE3*<±iBffla«k:*ai-r* 

«) tt. IHB**it*2 0»ttk:*Si;fcai«t««i:S: 

i«r*-r<&#5*at«ia*»e>ft*. 

[0 0 6 7] (B- 3 : HS3©S!ig^j£) #cfc, 01 0 

Ajbmm i o f Jtsut, 1 £¥s«« 1 

4i5<fctfiMf!g«i l &»j*-r*fc*&©S8 3©JBi6#tt 

[0 0 6 8] *r, -^5^*«10-*0*ffifl!lK:. 

□ gB$rWT-57.'T->U'XX^-;Uffi 1 7 a<iEg.£ft-&. 
ClCDXx>l/X7.5 L — 7«, 7X^^tLT©l 
tl?:#-rS s b©T*D. 01 0 A:feckZjqi 1 0 B(C^$ 

[0 0 6 9] #.\z, 01 oci:i$n5i5i:. #Sc© 
ifg©l 8**, ±fB7.^> U7.X^-;M£ 1 7&^bT 

T, 1 ©gffi©?*., 7.7 L >U7.7.5 : — 

1 7 0HPfi|5fc»*r««*fc:«. ®f«*» 1 8CD«?§(C 

[o o 7 o] «i»T, *5^s«i«*«5j*an*. t& 

8CD«ggfcJ;oT^i;fc*5^»3&«l»*S 

e. (5 0wt%) t^b7> ; Ex^ 
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AtKJSjS (4 0wt%) t^'fiSJtl : 3T?fi£Sttfc 

[0071] KirofflitioT, 01 oDtc^sns 
sn&#7;*s«ia«»6ns. ::©«» ±cjbi<o« 

ifi*ftira«. Hi OEfcjSSns.kSfc, ^77>S« 
l±l:«12a«$n5. f l/T, '©&SBI 
12aiV^-z>^nt, 01 0 FlCTf^tt'S.fcp 
\Z< SWl'l 2 te*^7-5'f /->h^4Wi)i£$ - 

[0 0 7 2] a±RlitfcJ:5l:. S6mS£3®»ji 
#*fcfc*V>Ttt, #5;*S«l*ffi©*»©tMllfc1H« 

*S«lfc*V*T. ftS*«l r©-3-&©llifflS©]IJt« 
tt, 4S£tl¥ffi*«*.fcH*3£fcS." 
[00 7 3] tC5T, *I«IffiI*tl/T«l»6n 

5«<D«7Xlfill SBlJftl;:illS£#ffi*::Wgi£3 

20 ^jc^tc. ^*©^7xas©ffistc ; is, «i*3i^-©ies 
$©ojSE (*fcttH-©*$©«»).3i«*riisn. a> 
■3, 4iu«*««tan-©niK«:»»tT«riE$nTv»fc. 

©SW^SSte. .««lC*lr»TR«r*3ttB©KW3ttKk: 
SLT (i + j) fc*tt*g<fc*. -tLT, Z\<D^oU9t 
»ISlc«J;oT3fc© ; F#a*»£-rsfc«>fc:. «*£n&iS 
• U S £ V> 3 WHtfS&o fc. 

[0 0 7 4] cncwi. *fg9l£ff«ttii&iiA;£« 
30 ti3^x«, c©±5JteBia»aflfei;ft^. ± 

ffiSSl*«fctf56 2©«it:£&fc:i5lr»T«. fflSttttifitt 

2 ©»«fcjKi;fc^«iij&affi***7^*« i ±fc»*JE 

Sft. Sfc. ±!ESB3©We3&ffit*liTtt, OT«t&l 
8 ©«ggk:*fi:i;fc^«IiJ&ftH**^5^*« l ±Jc^bt 
£*15„ SfoT, SBl. Sg2:feJ;tfSg3©SiSi3ri£©t> 

fncftwt). #iiiaito*s:&j:tf««©«;*j&*»£ 
k>. it3©iu«©ia±i:, -tn^wiss-rsajw© 
ffi±£©re«a*&uL«K±r3TftfcsaiB»Ki 

« SWM 1 2 13. &#&«SM#tt«:8&-ti-* CI 

[0 0 7 5] £<=>lt, IWi^MIfil 1*5^/7^ 
1 4(ri5lt^)^^7.S«l©»®tt 5 Pai:^'5o S£o 

T* 

[0 0 7 6] <C : MS*ll©SS>fi|ttt>±ie&©ii*ffitC 
so 7S« 1 ©E8*«rttC-3liT»lWr*. 
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CO 0 7 7] HI 2tt. K«»ttSJW3£-rafc«)©S« 
T, ^77l1Sl±05StIl 2fc«fcoTE»3ftfctt 

lajtft-raKesfcjeaiio^. 

•fTfett*., ••i<©aj£i£fe^Ttt,-»c-as«& i^t 

l#tR-«^©^7XlS2 (JP2 0. 7mm*§g) 
[0 0 7 8] iHT. ±JCLfc!gl £fctefg2©Si£# 

tt#»»&ftfc. H13U. ±B5ft:tf5*a£«l fcOU 

ft£, 01 3 ICiStf-S^ l 7*5iZ/l 8 
fit. Jt«Ofc»K. He*«kOTSK3nT^*S»«©S 

[0 0 7 9] llEI{C^$n^<i;-5('. ±SELfc«ifi7jffi 

KAoTftsnfe^f^x**! m:n«, ffiaft affix 

8fc<fcr>T. tt*©Elf«£ig«Sfctt*ft£U:©fi# 
ft Ktt#ttJ0*» 5 ft J^TcD 

[ 0 0 8 0 ] i-f. B 1 3 KjjS-tEftMfrtt 1 9 l^fcft 

lfflSSftTl»-SS«««kt)t)ttfl[ 40 
©3S^K*f##«iMaftfc£<t;o<*SftT^.&. fifo 
T. ^©5^ttl 9 5ttS^77lSl jfc&W&ft 
4iKftg«ffl»«£ffl^;fc*a£«fcJ:fttf. A»ft* 

[0 0 8 1 ] JfcK, H 1 3 fcfe»7*K»»tt 2 0 &£Zf 
2 3fc«fcfttf, teOSW«rtttJt«-r*t. Jt«W»Elr» 
fcHTB^aSKOKttfttfSSOS ftfc li^SStlt^ 
4. STN U-^-'M^ryH^f-y 

> hyT. K!CJ:*Afffta*ftR* t #6ft*«»fte. *° 



#ft**fflH#1t&ft*8IMi«fc 0 fej£v»ft«»«t:S 
T3aft©5S^3t*E»S«*ifcSJaftl». ttt>T, 01 
3C*ttSR»»tt2 0£fctt2 SSr^-fStf^Sfc 
ltt. STN«flt-Kfcffl^fc»cag«©£«£l/T 

[0 0 8 2] HI 3lr4Jtt*R»4ftt2 

2 2H ffiOfi»«rtti:Jttt-rat. i£$&«j£^$SHT 

* *IIfl^ai^©E8tft*^M&£-ftfc-i: i ~ 

3. ;;t, tn OK^fyH^fyi?) ffcH^E- 

»*Clt30*T#*. ft^T, Hi 3»C*W*R»«rtt2 
l*fctt2 2*WT**5X»«ltt,' TNRat-H 

JfjSTfcSt^A.*. ft*, utlf.©^5XSfil OR 
»»1$t4, B 1 3 fc*5t7SEtt*H4 1 7 1 8 

r%«£*©*ft«itffl*«tra»*fctt-€-fteiT«?«fc5 

iCb^A-S. L^LftA^, B 1 3 lCi3HTJitfc0*f$ 

OJ:5ftlSHatt*i;ftl». ffioT, «^W(C^fttf. H- 

1 3tC*3tt-5RW#tt2 1 f-fctt2 2^Wf5^7XS 

[0 0 8 3] ±SBbfc*SSt»tt 
(}?^19M2 3) SrWTa^f^xaeiOft^fc'S. 

[0 0 8 4] (1) S*ii5£Ry 

M±«5*»&» is!*ttK:#»7a«fc«iir>««©ej£ST© 

[0 0 8 5] (2) JWRT^aaR a 
[0 0 8 6] ( 3 ) R z 

[0 0 8 7 ] (4) ^F^iSfiSm 

«»©«»!©ip^iSftS:a-r«p**T?**. ft*, 
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ffiBWZ&^Tit. ±>&Vtzm±&2R y<D 1 

[0 0 8 8] ^neoM#^[ft»c:t3V>Tfi> J IS 

(Japanese Industrial Standards) BO601-1994, ISO (In 
ternational Organization for Standardization) 468- 
1982, ISO 3274-1975, ISO 4287/1-1984. ISO 4287/2-1 
984. ISO 4288-1985tCi¥^^riTl^. 

[0 0 8 9 ]■ ±»UfcH-l 3 ICSLfeS»it$ft l 9 

£3, «*iS£Ry = 0. 7 5 um. Mi¥^I$'R a 
= 0. 0 9jum, t,WWRz = 0. 7 Mm. ^ 
SlSm= 1 7 (imifiofc, 

[0 0 9 0] £fc. Slt^tt2 0 5tt§^7XH61 
©fc«r«*tt. »*Bi£Ry = 0. 6 0 Mm. 
ffi$Ra = 0. 0 8wm, t,^ffi$Rz = 0. 4 5 
Mm. ¥^SfiSm= 1 1 nmttz-oTzo ±i£lstz£.o 

tc. c©ss*« i tt2o*#-r4.^5xai«ita, stn 

STNi^-HSrffll^cISgfiCffl^S 20 
S«CDffiffiM^«. «*«SRy:fe,fctfRz 
tf/h£ < ft -5 J: -5 teJEmtf & ©#S£ L ^ £ ^ A -5. 
JMS¥*5fi3R a$/jN^<-r-5Cli:tcJ;oT, 

[0 0 9 1 ] ^K, K&ff#tt2 1 ^tt5^7^SSl 
«*fii£Ry=l. 7 5 Mm. 
ISRa = 0. 2 4Mm, tM^Rz = l. 57 
Mm, ¥-i$'&&Sm=2 2 umtte-ofzo 

[0 0 9 2] SM^tt2 2 5tf^^7XiSl0M$ 30 
9ttU. g*i«£Ry = 0. 95Mm. JWSffttSR 
a = 0. 12/im, +^ffi?Rz = 0. 8 5 Mm. 

n^O^t*^, TNiBtJIrE- KSfettSHt^-H 
i^&^R z#Jfctfc«*S<fc*»ttd:-f*a», 

[o o 9 3] *fc, swwtt2 3.s*r-r*^7^s«i « 

©#4#gi;S«, ft*K£Ry = 0. 9 8 Mm. WWi¥-t% 
ffl£Ra = 0. 13)im. tWWRz = 0. 8 0 
Mm. ¥19i£:&Sm=4 2 nmhtZ-oTz. 
[0 0 9 4] ^©±51:. ttcAgBaiftK (^7^SS 

i) K»fiEsn4asfli*o»ttc*si;T, 

[0 0 9 5] <D : %Bm>&.±Z<D%B£<nmMM&\ZZ> so 



20 

[0096] (i) ±Enai»aBc*v»T»a. *5^at 

tf, *>f y^>y*^»©#jsieja-*iH*«B*©» 

* > h v- ^ & w-m.mm± \z z> J: o \z l t «t 

[0 0 9 7] ¥fi»«±K:#j«3ft*©tt. 77 

&«iS±K#is$n*^#ft«©B*tf¥eifi*±i;:» 

'3&*¥s«*±t»riE * n& «j: e> i; t t t, j: leflpa 
v-^£«, *as«©«fiig**a-r*fc«>fcffl^ 
6ns7-^t»D. many «g«#*§, s 

$ nfc fe © ^ A*- n - K it £ ftfc *> ©. * fc U 3 — 

h & £ tcfta $ n 5 2 ass a*- 3 - k a * - ><t s nfe 

[0 0 9 8] ¥ffi®«±tC^^n^<D«-V- 

«*±fcj£*a*fctt7 ? -*»**©B**\ TFT. T 

©SS^-^¥SfiS «± I' £ n& «t 5 1' L T t) «t L , 
©»«tt. ±EJ8l7iSJB3HjS6»j8lC*Lfc»«lClB 

[0 0 9 9] (2) ±SeH^^{C*5^T«, 77-f/ 

>hv-^i 5 a*, swki 2*»fiK-r*fc*&©**ii 

Ui?xb. ^e>(c«. x-f^f >^oi^i:ffli'^ 
>hv-j/jJJ»tf*n5J:5i:l/Tt)±H. ±a>LfeX 
[0 1 0 0] <E : ffiaSB©Wi£>^iC. ±5BLfc#^ 



« 63 2 002-23 157 (P2002-231S7A) 



21 

[oioi] ( i ) Kmm^mm 

»fl««©ttJ**«:*MfcMSt"*»riiHT&*. PI0 

iraifi2 o o t^y-Ma o oHi/T«^sn, 
M4 0Ofi mM-Sffifevy^T* hft^ft^* 

W?I«**liSllffl*«j6««iii*1g2 0 OtLTffll^ 
[0102] ffllffiSft 1 0 0 Oftffl (ffifl 40 019) * 

ffitc«, m%m hi, #&H 102 45 £.zsfcmm i o 

3««»*Sn«. 3tfiJI10 2tt. R . G (« 

ft) ^cktfB (»&) Ol»Tn3^K#fi$nfc»ffi*J» 
tfJJrJ&W^— >l;:gE^J£nfc ! bcDT*<&£. iSftJi 1 0 

ltt. #fe)Il 0 2K±*#6^^— >W©|»|IIJSiSE3t 

-T-Sfc^CDHT-^S. §1110 311 *fe«l 

0 2£ffi«T<5f£ttT-&<\ — >H 

10 3 CDSB^a-5S»ttl*]±B 10 4 £T±fi£ LT, 

ttftosntts 1 o 5A»»**n5..r©iwtai o 

0, I TO«8FK:.koTJBj*Sft 

s„ £ ne> ©annas i o 5*^BEsnfc3&sn4i«a±s 

1 0 4©asn iEfai&i o 6 ictoTffitonrtiS. 

£©£[*]* 1 0 6tt. #U^5 F#©*r«*Brc*?>, 

afc»oD7bf>^4aa**«sn*. — wmsisio 
a*EB3ns. 

[0 10 3] *5SMt«*}KflS«fflS«T»5 

#SS1£2 0 0«, -E-©l*l(B'J*StrfiBifi^2 0 1i¥ 
S«*2 0 2 ££*rf5. -5-LT, ffi®^«2 0 1lCtt 

gt«&2 0 3tt, ±fES^«@l 0 5*«3ai«E-r**lSlt 
3^T5#ftKffi*FrS*&4K©*&T&£. d©£#>ftt 
S2 0 3«fiK^nfc«ElS2 0 JtEE 
M10 6 £Htt&EftK2 0 4II<toT«t>n§o 
[0 10 4] Z.<0£ottmi&iZi5\,->T. mi®*«10 0 

W)^<o9vw&* mytfiL'i o 8. o 7, sus 

S1S1 0 0. *"fefll 0'2i5<ktfi£ffl4 0 O^d©)® 
tCiljibfcfg. S*fSffi2 0 3l:±t)T5»$n. dtt 

^T©ii?s^ffi{cjiy-pTHtiffis«i 0 offlA»6ibifr 

(C, SftttSl 0 5 ££&f*H2 0 3 tCDfflizWMZn 

smEEtr^i;TacS4 0 o©Efsms^3iffl2n, 



(12) 

[0 10 5] 01 4 Ki5U^a/Vy h'J£ 

T/vHJ#*#a©«ftgBfct>»fl«il« , r»*. -© 

Jf-&, 0 1 4 lc43tt£SWtt;ffi 2 0 3 tt«A.ttJE«MKfc: 
§0 fccfe. X-f7f>^ifttTTFTj5Si;^f 1 tlfc 

*a««ic*i»Ttt. flfrssffii 0 o\zMi&zntcmw 

10 [0 10 6] 3; 7c:, £©«•&, &H©E8I^>, ±I2©J; 

*mw\z&z>wakmw.m& 

«fc*«SS*2 0 0©3*,©¥affl«2 0 2\ZMf$.2 

^f-i'iSCB^. *ft»»JB©¥W#:|IUillHlttJ&««*. 

& SST-i? £ t> * tr Jt&T * -5 . 
[0 10 7] ?fi®^2 0 2±K»J*a*l*'<S 

vinf,©g$lt 01 E*5«fctf01 FtCcfcl^T^JSIHl 

20 JpS®«2 0 2Sr-&tr1TMaS2 p-0±Cj5r^©ffi[ 

¥Sffi«2 0 2±('®/iJc$n-5„ 

(0 1 0 8] Sfc. ffiiC2 o o±c»s)E4nss* 

«. cni'Rg?>n-5t>©Ttt^Cl^ 01 4K* 

$n5x-M3 0 0^, fllfi2 0 0©¥fii«2 

[0 10 9] (2) 
so 0 1 4 l'^L7i£M§y?&iPBg^K:J3^Tte. (Sm^JtC 
«fc -5 Sgib*< pJ|g-eS& •& t ^ 5 f 'J * * t> ©© . A-tEA* 
b ft V ^iHTTiSi^ < o x L- S 5 t 

[0 1 10] 11511 *^^(C^^?SSg«fflS«?r 
T?**. ?i*3> 01 SlZ7ji-fmSk&W<D5*>* 0141: 

[0111] *MSffi 2 0 0 ©F»3<B!I 40 0ffl) * 

S©5-fe©fiB5M«2 0 1 fctt, MPgB2 0 5 a^*-r 
*R»K2 0 530*»l«Sn*. fLT. c:OS»i2 0 

5 3j«»riE3nfcflfffilS«2 0 0©«®tc:«, ffei2 0 

»S. ^7feB2 0 7 tUT, R', G, B3fi©«fil2 0 

6 mum snfct)<o*«fflt»6ftTis5!i«. - newt 
t>. ®m7vv.v^&mzui±\z&r>xm&&ytWk2§ 

so 7^|Sltbn?>J;5(CbT i foJ:^. STc:. §612 0 6 
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%>&Tm%m 2 0 7^I5§II2 0 8te,. #ES1£2 

0 0±©&®M*£2 0 i»crti:.i;T»riES , n*#6B2 0 

6±©Oj^£«]$££¥g^3;t&©fc©T-$>-5. $ 
«HJ1 2 0 8 £S5^#ttfn]±Jl 2 0 9 £Tift<h 

lt, a^c©S9!S®2 i oa»#j«sn*. &mwnm 
2ion mmmm 1 o o ±©afj«f 1 o 5 t&mt 

[0 112] taa«2 0 o©»«affifcttr-fi- 
*M£*2 1 ii3ctr/{i^ffi2 1 2 3&j»if*sn*. -t-L/ 10 

T. flfttit2 1 2 ©*«£«; /Vy^T-f h 5 0 GjWE 
f501t, f)tf 5 0 lfr£©7fc£l¥®S«2 0 0© 
OtLTtt. cnK^tfe, LED (5E3t^-f^-H) 

[0 113] £©«fc-5fc»J*fc.:feHT, llftS&KM£>& 
Afcfb/tftte, ffiftftl 0 8. {ifBMffil 0 7, 114 
0 0, 39811112 1 Oi3<fctf»-feJf 2 0 6#£iIilbT 20 
EfcfK2 0 5ICS9, Z\(DK%m2 0 5lZ£-3Tfcttt< 

[0 114] — Ay^7-f h 5 0 0*»6m#tUfc3t 
te, ffi*K2 1 2. {i*BS«2 1 1 ^iljgbXmSCD^l 
fti&O, SWK2 0 5fc|fttt6nfcBIJP»2 0 5 a, 
2 0 6, M4 0 0, mlSSIS 100, 

1 0 7fc«to:<i^« 1 0 8 ^aiar-So ^ut, unc 

[0115] ft*, B 1 5 Kii^Tte, 205 
C, #H£ff©ISPSB2 0 5 aSr&ttSIltlCJ^TS 

«fc<^. Tft*^, ^QBP 2 0 5 a SrigttSf^tetJC. S 
Hi2 0 5©ff££ 1 5 75112 0 nm £ t »C<fc^ 

T. K*f***8 5%fflf«. Sifl*J5«l 0%i«f£©¥i§j& 

[0 116] S/c, 0 1 5 iZ3mT\3.^y is?-? h U £ 
X3&5*©*iiS«*0'.l*L-&a t , #5B9Itt, TFT-^T 

0 1 5 c^sara** i o 5 itm&ummmz 

fc45, *^^>^§^<hLTTFT#tS:tt£:nfc 
iSSSBK^Ttt, a«i«2 10O/^-r>^tt 

oE»«*»«ffia«2 o o<D¥-mmm2 o 2±izwf&£ 

[0 1 1 7] ±E (1) fi«fctf (2) CSLtlSgl 



fcRL-T, SR«B5»«2 0 0K»JS*tlfc77'f ^> 
hv— i7j&iffll^ns. Z\<DT7-\ hv— i?te. 
SS1S2 0 0CD-5-feCD^S®^2 0 2 IzMf&Zn&tc 
tb, tfffiSS2 0 0 tSJISSi 0 0 t^iHS^Cfii 

&to-e-rs££a«-e#<&. £©»*. — fii&D^s^© 

[0118XF: * : P«»>*C, BUifll^LfcttaSS 

t>fiiB****<j8J>.Si:$n*l(Mlt1i»JcaUTV»*. 
[0 119] £T, 01 6 Ate, *?«»©-«■?** 
«***««©*J*&*-r»«HT*4. d©0l;:^£ 
n4«fc"5fc. *flM**«S§l 2 2*#©±«fctt. #58 

wt«*«as«i 2 uj»»»t6n, T«tttA 
a*i 2 3**M»t6n*. -jkk, n ©«©«#««« 
gg©*^^©S8ffi(rte, *y?7t*;nfci9:»t*;:ia*# 
Z.(Dtclt>. IfSt^Affc, 

[0 12 0] I16BI1 « : f««©-«T** 

«»«B«©*ia£*"«-#«HTa*. ^©HCjRan 

3<fc-5(c, ^^?«te«l 2 5*#©H(Iffi±^g)5tC«, * 

fcaa3sa*3&*T**#2aKi#iB©*ftS«. 
:fflMgil2 4T(t K»sa*T*>aias3i*-c 

fcf*©M8i,t"9i5< 1 3>h5X hJ£ri*it5<T 

[0121] S^l^T, il6Cli m^flMB©— «T» 
*^*y^-©«J«**-r»«BIT**. :®0l;^$n 
5±5C, ^^-y^l 2 7*fls©4 J *IC. ^fSWt^^ 

SB&sj«a. K»at-p»*. ^©**s«i2 6t4. 

«fc -5 W tt^ffc^^Ji t > & t> # fe /h 3 fct- 
«£*©«JiK«tJtttUT, **ICW*«**«**«» 

[0ffi©ffi#?ici$iBJ] 

[01] Ate, *&H©!Si£ttJftft;:ff 
■©BilltiUT. fiyXm&±\zy* hUiSXh 
36<»J**n«:«^**-r 3 PBHT*S. Bte, HI At 
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£tt-2>A-A' WffiltfcS, Ctt, ^m\<D^,\ 

**«©»Ba«fiB{b3nfc«-?t*-r WEST**. 
Dtt. *»w©s6i^M»a^«a«ii*3SS«©8Hi 

Ett, *3fiW©36 1 ^tt&SCttSf&il 
»J*3n&«^**"rSrfl5B|-e&S. Ftt, #^BJ3©ff| 

[0 3] Att, *%gl!©ft2?gtt&ffi(;:ffiSffiil$;i«& 
iOSlIilC*^T, ^7XlS±IC7*M/yXh 

fcttSB-B' «R«VrjBB|-C*d. Ctt, *%W©^2 

fr®0T*-5» Ett, *%wo>w,2 3zmi&miz%2>mih 

7 X 36«± fiW Ki5 J: tf7 5 * > h v— £ $ 
nfc*fSStlriiiBTft4. 

[0 4] Att, *RI3IJ©£3£ffi&ffiK:ft£ffiii&;i%£ 
«©»iSX8fc*^-C\ #^XS1£±H^S*-b:7-f 

^A^isanfe^s^-rTiBHT**. b«, 04 

AlC^tt-SC-C IWIITab^. Ctt, #5EBJ1© 

^s^rtwffiHT**. Ett, *£■?;©£ 3 

«3«ft»SS1I©JBifiXSK:*5HT. ^^7.S«±J* 
&«BS##fiKS*lfc«^**"$"*rfl5eiT**. Ftt, * 
1691©* 3 £2ft&ag£ffiS»a£j*&B©HjlX8{;::& 

[05] Att, *7^*«©«rit&*sc»K:*-rwriaH 

Btt, *%91K:ffiSftJI£B;8£ti^SBl©SI 

0T&5. Ctt. ±fHSSl ©83jl7ji£l;:iH>T, #^7. 
*. Dtt, ±BE»10»jg3ErffiC*l»T, J37Zm&± 



(14) 

y 7- > {fifiK 2 nfc«^ * Steffi 0 T * ■& . 
[0 6] Att, ±SBI6l©Kifi:#&fc:*m5S5lXy^ 

£5. Btt, ±E» l ©HI*Sl:* *«.2 iy f > 

•5. 

IH7] ±E*i©«jfi*ffiCJ:^T»j«snfcaiii<B 
10 [08] ±B*l©«ifi#ttK<fcoTJBJ«S*lfcaiB«B 

[09] A»4^f7x**©«»ss*icwicaii:»rSH"c 

Btt, *%9ll;:ftsttAgBAl&K©£2©»iS 

T-S^f KJf®0T*-5. Ctt, ±EJ6 2 ©Bifi#ftfc*J 
tt*X?5 l >^©»a©«^**1"WlieiT»*. D 

tt, ±$iw,2<Dmmj5mz%>tfz>jiy^>{fmT'&<Dm 

T&m-fWiffimT'&Z. Ett, ±E^2©S!3g*fe{C*5 
8ffi0T*&£o 

[010] Att, *%91l;:ftSttA£Bffl£&©)i5 3© 

mmm-zntzm^&tw-wm-z&z. bimioa 

fcfett*D-D' gg8i»T®0T&£. Ctt, ±12163© 
Sijg^&K^T, #7XS*©*B5l;:*fbTW*»£ 
'RSWlJTHiSfSStilBT**. Dtt, IBS. 

«W£#»j*snfc«^s*T»rBHT*s. Ett, ± 

30 E*3©ilifi*ttfc45^T. ^7X»«±t*fJflt36«» 
jS$n&«^«rjS-r*rfflHT»S. Ftt, ±B«3©» 

[011] ffi#©iKft8«fflS*©fiiB£ffi*LTS-r 
[012] *9B91£ffi£tta&Bffl££©KI*#19:$ai 
[013] *£9i£«*ttA£BfflSHfi©&tttttt&£ 
40 [014] *%«£ff£tf&£ffJfl£«&fflUfcKag 

b ©«t BE * m^-r z> mm 0 t& * . 

[015] *£91l;:ff&tta&BJil££&Alk>fcfta£ 

■ ©fifi ©fllJGfc £ t»J*-T -5 »f S0 T * -5 . 
[016] Att#fBWfcff**SSBfcJIJ^fcy'--hS 

tt, *^Bjjc#*«g^ge^ffli^c«l«iim^*^«aj^ 

T-5#4^0Ta-5. ctt, *mwizmz>mgh*£w$:m^ 



^2002-23157 (P2002-231 57A) 




15 12 



<NIB12002-23157 (P2002-231 57A) 




*3 §12002-23157 (P2002-231 57A) 





4# 182002-23157 (PZ002-23157A) 



(18) 




« §32002-23157 (P20O2-231 57A) 





126 




127 



(mmwm mm m~ 



U2)&w% mm mm 

F^-A(##) 2H088 FA16 FA18 HAOl HA21 MAOl 
2H090 JA03 JB02 JC02 JC03 
2H091 FA16Y FA31Y 



